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EXECUTIVE SUMMARY

Groundwater samples were collected in May 2000 at the Seattle Air
National Guard Station in Seattle, Washington, as part of a quarterly
groundwater monitoring program. Thirteen monitoring wells were
sampled using low-flow purging and sampling methods. The
groundwater samples were analyzed for volatile organic compounds.

Static water levels were measured in the monitoring wells prior to
purging and sampling the wells. Measured depths to water ranged from
approximately 7 to 10 feet below ground surface. The inferred

groundwater flow direction was toward the south-southwest, consistent.

with previous observations.

Chlorinated volatile organic compounds (VOCs) were detected in six
monitoring wells. The detected concentrations were below Washington
State Model Toxics Control Act Method A Cleanup Levels. Detected
compounds include:

» Tetrachloroethene at a concentration of 1.22 micrograms per liter
(ng/1) in well MW-9 and 3.55 ug/1 in well BS-004PZ;

* Trichloroethene (TCE) at concentrations of 1.19 to 4.99 pg/1 in wells
MW+4, MW-6, MW-7, and MW-§;

e cis-1, 2-Dichloroethene at a concentration of 1.29 ug/! in well MW-§;
and

¢ 1,1, 1-Trichloroethane at a concentration of 1.25 pug/1 in well MW-9.

Time series plots of contaminant concentration versus groundwater
elevation were produced for select monitoring wells. Portions of the data
for wells MW-4 and MW-8 indicate an apparent correlation between
dissolved contaminant concentrations and temporal water table
fluctuations.

The source of the chlorinated VOCs detected in groundwater has not been
identified. Observed TCE concentrations in monitoring wells MW-4 and
MW-8 appear to depend in part on groundwater elevation, which
suggests that there may be a residual contaminant source (e.g., sorbed-
phase VOCs) in soils near the water table proximal to these wells.

ES-1
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As discussed in the Phase II Remedial Investigation Report (ERM 1999a),
the TCE detected in monitoring wells in the southern portion of the site
may be related to the dissolved TCE plume beneath the Boeing Area 3-360
facility immediately south of the Seattle Air National Guard Station.
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SECTION 1.0

INTRODUCTION/BACKGROUND

This report summarizes the methods and results of the quarterly
groundwater sampling event conducted on 30 and 31 May 2000 at the
Seattle Air National Guard Station (Seattle ANGS) in Seattle, Washington
(Figure 1-1). Groundwater monitoring has been conducted at the site
since September 1996 as part of the Air National Guard (ANG) Installation
Restoration Program (IRP). Environmental Resources Management
(ERM) performed the work under National Guard Bureau Contract

DAHA90-94-D-0014, Delivery Order 0067. The Air National -

Guard/Installation Restoration Program Branch provided technical and
project management oversight of the work.

The Seattle ANGS is at 6736 Ellis Avenue South in Seattle, Washington,
and occupies approximately 7.5 acres near the north end of the King
County International Airport (Boeing Field). A map of the Seattle ANGS
is shown in Figure 1-2. The Seattle ANGS is currently the home of the
143rd Combat Communications Squadron (CCSQ). The mission of the
143rd CCSQ is to provide mobile communication equipment and support
for airports and airfields. The facility employs approximately 129
personnel, of which 25 are full-time employees.

The Seattle ANGS site was originally developed during World War II by
the War Department, and was used by the United States Army Air Corps
as an "Aircraft Factory School" from 1943 to 1948. In 1948 the property
was given to King County as surplus property and was subsequently
leased to the Washington ANG. On 21 April 1948, the 143rd Aircraft
Control and Warning Squadron was established on the site. From May
1951 to February 1953, the 143rd was activated for recruitment purposes.
During this period the unit had two C-47 aircraft. In 1960 the name of the
unit was formally changed to the 143rd Communications Squadron
Tributary Teams. In 1969 and 1988 the name of the unit was again
changed, becoming the 143rd Mobile Communications Squadron and the
143rd CCSQ, respectively.

Currently, the Seattle ANGS property is leased from King County by the

United States Air Force, which in turn licenses the property to the
Washington State Military Department for ANG use.

11
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Three IRP investigation phases have been completed at the Seattle ANGS:
* A Preliminary Assessment, conducted by the ANG in December 1993;

* A Preliminary Assessment/Site Inspection, conducted by Operational
Technologies Corporation in 1994; and

* A two-part Remedial Investigation/Feasibility Study, conducted by
ERM between 1996 and 1999.

The scope and results of these IRP investigations are summarized in the
Phase II Remedial Investigation (RI) and Feasibility Study Reports (ERM
1999a, 1999b). Numeric project screening goals (PSGs) were developed
during the RI for use in identifying contaminants of concern (COCs) in
soil and groundwater. The PSGs were derived from chemical-specific
State and Federal applicable or relevant and appropriate requirements
(ARARs). The derivation of PSGs and the screening process used to
identify COCs are described in the Phase II RI Report (ERM 1999a).

Two chlorinated volatile organic compounds (VOCs) - trichloroethene
(TCE) and tetrachloroethene (PCE) - have been detected in groundwater at
concentrations above PSGs. Isolated detections of PCE have occurred in
two background (upgradient) monitoring wells and four site-
characterization wells; the majority of the PCE detections have been below
the Washington State Model Toxics Control Act (MTCA) Method A
Cleanup Level of 5.0 micrograms per liter (ug/l). Dissolved TCE in
groundwater is the only consistently detected COC at the Seattle ANGS
that may pose a potential threat to human health or the environment.
TCE has been detected at concentrations up to 83 pg/l in shallow
groundwater in the southern portion of the Station. The MTCA Method A
Cleanup Level for TCE is 5.0 pg/1.

An on-site source area for the TCE detected in groundwater has not been
identified. Out of 27 soil samples analyzed for VOCs during the RI, only
one was found to contain TCE. The TCE concentration reported in this
sample (0.17 milligrams per kilogram) was below the MTCA Method A
Soil Cleanup Level of 0.5 milligrams per kilogram. Furthermore, this soil
sample was collected at the depth of the water table (approximately
10 feet below ground surface) in the southern portion of the Station, and
thus may have contained TCE-impacted groundwater that biased the
analytical results. Chlorinated VOCs were not detected in any of the other
RI soil samples. As discussed in the Phase II RI Report (ERM 1999a), the
groundwater data suggest that the dissolved TCE detected in monitoring

14
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wells at the Seattle ANGS may be related to groundwater contamination
at the Boeing Area 3-360 facility immediately south of the Station.

Concentrations of TCE up to 1,300 pg/1 have been detected in monitoring
wells at the Boeing site.

1-5
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SECTION 2.0

FIELD ACTIVITIES

This section provides a summary of field activities performed during the
May 2000 quarterly groundwater sampling event. Groundwater sampling
was conducted on 30 and 31 May 2000 in accordance with the procedures
detailed in the 1999-2000 Groundwater Monitoring Work Plan (ERM
1999c). Figure 2-1 shows the locations of the monitoring wells.

Groundwater Sampling

211

Groundwater samples were collected and water levels measured in the
following monitoring wells: BS-004PZ, BS-005PZ, BS-006PZ, and MW-1
through MW-10. Upgradient wells BS-004PZ and MW-1 at the north end
of the Station (Figure 2-1) are considered background wells.

Prior to the collection of groundwater samples, static water levels in the
monitoring wells were measured to within $+0.01 feet using an electronic
water level indicator. Measurements were made from established
reference points marked on top of each well casing. The monitoring wells
were then purged and sampled using low-flow methods. Samples were
collected for analysis of VOCs.

Sample Collection Procedures

Using a bladder pump, each monitoring well was purged at a rate of less
than 500 milliliters per minute. The pump was placed between the middle
and top of the screened interval in each well. The temperature,
acidity/alkalinity (pH), specific conductance, turbidity, and dissolved
oxygen content of the purge water were monitored during well purging
using an in-line flow cell and portable water quality meter. Purging
continued until specific conductance and turbidity (or dissolved oxygen)
stabilized to within +10 percent, pH to within +0.1 units, and temperature
to within 1 degree Celsius.

2-1
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After each monitoring well was purged, groundwater samples were
collected using the bladder pump. The samples were collected in
40-milliliter glass vials with Teflon-lined septum lids and preserved with
hydrochloric acid.  Immediately following sample collection, the
groundwater samples were labeled and placed in coolers containing ice.
The samples were delivered to the analytical laboratory under chain of
custody.

A fresh length of disposable polyethylene pump-discharge tubing was
used at each monitoring well. Reusable sampling equipment was
decontaminated before and after use at each well. The electronic water
level indicator and the pump housing were washed with an aqueous
solution of Liqui-Nox (a laboratory-grade detergent) followed by a tap
water rinse, a rinse with American Society for Testing and Materials
(ASTM) Type Il reagent-grade water, and a final spray rinse with
isopropanol. The pump internals were decontaminated by pouring and
agitating a Liqui-Nox solution through the pump, followed by tap water
and ASTM Type II water. The ASTM Type Il water was produced on site
by running Station tap water through a portable filtration system.

Field QA/QC Sampling

In addition to the primary groundwater samples collected from the site's
13 groundwater monitoring wells, several quality assurance/quality
control (QA/QC) samples were submitted for analysis, as follows:

e One equipment rinsate blank and two field blanks were collected.
ASTM Type II water was used to prepare the rinsate blank; field
blanks were prepared from Station tap water and ASTM Type II water.
The sample identifiers for the blank samples consisted of the identifier
for the primary sample collected immediately prior to the blank,
followed by an "R" for the rinsate blank, an "FT" for the tap water field
blank, and an "FA" for the ASTM Type II water field blank.

¢ One duplicate sample was collected from monitoring well MW-8. The
sample identifier for the field duplicate sample was the same as the
associated primary sample, followed by a "D".

e Extra sample volume was collected from monitoring well MW-8 for
matrix spike/matrix spike duplicate analysis.

2-3
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2.1.3 Groundwater Sample Analyses

22

The groundwater samples were analyzed for VOCs using United States
Environmental Protection Agency (USEPA) Method 8260B. North Creek
Analytical in Bothell, Washington performed the analyses. A summary of
the samples submitted for laboratory analysis is shown in Table 2-1.

Investigation-Derived Waste Management

Purge water and decontamination water was collected and stored in a
55-gallon drum. The groundwater analytical results were used to
designate the drum contents as dangerous or non-dangerous waste in

accordance with Washington State Dangerous Waste Regulations,
Washington Administrative Code Chapter 173-303.

The purge water and decontamination water was determined not to be a
Washington-defined dangerous waste. Accordingly, the purge water and
decontamination water can be discharged to the sanitary sewer if
approved by the local publicly owned treatment works (King County
Department of Natural Resources, Wastewater Division). Alternatively,
the purge water and decontamination water may be disposed at a facility
that is permitted to receive and dispose of industrial wastewater, or at a
permitted dangerous waste treatment, storage, and disposal facility.

2-4
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TABLE 2-1

Summary of Groundwater Samples and Analytical Methods, May 2000
143rd CCSQ, Seattle ANGS, Seattle, Washington

Matrix Sampling Field Laboratory Analytical Primary QA/QC Samples Total
Method/Locations | Parameters | Parameters Method Sample | Rinsate | Field Field Laboratory
Analyses| Blank | Blank | Duplicate |MS/MSP| Analyses
S.C,
Low-flow sampling;| Turbidity,
Groundwater 13 on-site pH, VOCs USEPA 8260B 13 1 2 1 1 18

monitoring wells | Temperature,

D.O.
Notes:

D.O. = Dissolved oxygen content
MS/MSD = Matrix spike/matrix spike duplicate

pH = Acidity/alkalinity

QA/QC = Quality assurance/quality control

S.C. = Specific conductance
USEPA = United States Environmental Protection Agency
VOC = Volatile organic compound
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SECTION 3.0

RESULTS

This section summarizes the results of the May 2000 groundwater
sampling event at the Seattle ANGS.

Groundwater Level Data Results

3.2

Static water levels measured in the monitoring wells on 30 May 2000
ranged from approximately 7 to 10 feet below ground surface. Depth
measurements were converted to groundwater elevations by subtracting
the measured depth to water in each well from the known elevation of the
wellhead (top of well casing). A potentiometric surface map generated
from the groundwater elevation data is presented in Figure 3-1. The
inferred groundwater flow direction was toward the south-southwest,
consistent with previous measurements. Cumulative water level data for
the Seattle ANGS monitoring wells are included in Appendix A.

Field Parameter Results

33

Before each monitoring well was sampled, the well was purged until field
parameter measurements stabilized. The final field parameter
measurements are summarized in Table 3-1.

Analytical Results

The analytical testing results for the May 2000 groundwater samples are
summarized in Table 3-2. Table 3-2 also includes the results for
groundwater samples collected during the RI and previous quarterly
sampling events, and the PSGs derived from chemical-specific ARARs.
Copies of the laboratory data summary sheets are included in Appendix
B. The QC Data Validation Report is included in Appendix C. Appendix
D contains copies of the Chain-of-Custody Forms.

3-1
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TABLE 3-1
Final Field Parameter Measurements During Monitoring Well Purging, May 2000
143rd CCSQQ, Seattle ANGS, Seattle, Washington

Field Parameters
o Temperature : Spéci.ﬁc Conductance | Turbidity | Dissolved Oxygen
Monito Well | . . H - :
et (Degrees Celsius) | P (uS/cm) (NTU) |  (mg/)
BS-004PZ
(Background Well) 13.6. 6.10 21 36 6.08
BS-005PZ 13.6 6.26 33 60 3.65
BS-006PZ 13.0 6.37 35 240 421
MW-1
(Background Well) 14.1 6.45 25 89 3.34
MW-2 13.0 6.12 31 110 3.93
MW-3 15.0 6.30 49 ' 45 3.45
MwW-4 13.7 6.46 41 380 4.01
MW-5 125 6.37 40 92 2.66
MW-6 14.7 6.52 25 _ 160 286
MW-7 14.1 6.34 53 270 3.43
MW-8 14.3 6.43 42 57 _ 2.57
MW-9 13.6 6.18 29 38 7.36
MW-10 13.9 6.27 25 100 4.74
Notes:
pH = Acidity/alkalinity mg/1=Milligrams per liter
uS/cm= Microsiemens per centimeter NTU = Nephelometric turbidity units
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TABLE 3-2

Organic Constituents Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

7€

‘ Bromodichloro- 1,1- L11- cis12- , 135
Location Date Acetone| Chloroform| Toluene methane Dichloroethane | Trichloroethane | Dichloroeth Trimethy[b Trichl h T hk h
9/17/9% ND ND (ND) ND a3 37 ND ND ND 38
9/17/96 (dup) ND ND {ND) ND 0.3 3.8 ND ND ND 3.8
1/14/97 ND ND ND ND ND 24 ND ND ND S.1
4/11/97 ND ND ND ND ND 33 ND ND ND 17
7/10/97 ND ND ND ND ND 18 ND ND ND {ND)
BS-004PZ 9/2/98 ND ND ND ND ND ND ND NA ND 2.0
(Background Well) 11/25/98 ND ND ND ND ND ND ND NA ND ND
2/24/99 ND ND ND ND ND ND ND NA ND ND
5/19/99 ND ND ND ND ND ND ND NA ND 68
8/25/99 ND (ND) ND (ND) ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND 31
2/23/00 ND ND ND ND ND ND ND NA ND 41
5/30/00 NA NA ND ND ND ND ND NA ND 3.55
9/17/96 ND ND ND ND ND ND ND 0.2 ND ND
1/15/97 ND ND ND ND ND ND ND ND ND ND
4/11/%7 ND ND ND ND ND ND ND ND ND ND
7/11/97 ND ND ND ND ND ND ND ND ND 47
9/1/98 ND ND ND ND ND ND ND NA ND ND
BS-005PZ 11/25/98 ND ND ND ND ND ND ND NA ND ND
2/24/99 ND ND ND ND ND ND ND NA ND ND
5/18/99 ND ND ND ND ND ND ND NA ND ND
8/24/99 ND ND ND ND ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND ND
2/24/00 ND ND ND ND ND ND ND NA ND ND
5/31/00 NA NA ND ND ND ND ND NA ND ND
9/17/96 ND ND ND ND ND ND ND 0.2 ND ND
1/14/97 ND ND ND ND ND ND ND ND ND ND
4/11/97 ND ND ND ND ND ND ND ND ND ND
7/11/97 ND ND ND ND ND ND ND ND ND ND
9/2/98 ND ND ND ND ND ND ND NA ND ND
BS-006PZ 11/24/98 ND ND ND ND ND ND ND NA ND ND
2/24/99 ND ND ND ND ND ND ND NA ND ND
5/18/99 ND ND ND ND ND ND ND NA ND ND
8/24/99 ND ND ND ND ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND ND
2/23/00 ND ND ND ND ND ND ND NA ND ND
5/31/00 NA NA ND ND ND ND ND NA ND ND
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TABLE 3-2

Organic Constituents Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

9g8zy PdIISOM

Bromodichloro- 11 111 a2 135

Location Date A Chloroform| Tola h Dichloroethane | Trichloroethane | Dichloroethene | Trimethyt Trichloroethene | Tetrachloroethene
10/18/96 ND ND ND ND ND ND ND ND ND ND
12/17/% ND ND ND ND ND ND ND ND ND ND
1/14/97 ND ND 11 ND ND ND ND ND ND ND
311797 ND ND ND ND ND ND ND ND ND ND
7/11/97 ND ND ND ND ND ND ND ND ND ND
MW-1 9/1/9% ND ND 60 ND ND ND ND NA ND ND
(Background Well) | 1172579 ND ND ND ND ND ND ND NA ND ND
2/24/99 ND ND ND ND ND ND ND NA ND [T
5/19/99 ND ND ND ND ND ND ND NA ND ND
3/25/99 ND | (ND) ND (ND) ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND ND
2/23/00 ND ND ND ND ND ND ND NA ND ND
5/31/00 NA NA ND ND ND ND ND NA ND ND
10/18/% ND ND ND ND ND ~ ND ND ND ND ND
12/17/% ND ND ND ND ND ND ND ND ND ND
1/15/97 ND ND ND ND ND ND ND ND ND ND
1/15/97 (dup) | ND ND ND ND ND ND ND ND ND ND
3/10/97 ND ND ND ND ND ND ND ND ND ND
7/11/97 ND ND ND ND ND ND ND ND ND ND
MW-2 972/% ND ND ND ND ND ND ND NA ND ND
11/25/% ND ND ND ND ND ND ND NA ND ND
2/24/% ND ND ND ND ND ND ND .| NA ND ND
5/18/99 ND ND ND ND ND ND ND NA ND ND
8/24/99 ND ND ND ND ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND ND
2/B/0 ND ND ND ND ND ND ND NA ND ND
5/31/00 NA NA ND ND ND ND ND NA ND ND
10/18/% 18 ND ND ~ ND ND ND ND ND ND ND
10/18/% (dup) | 20 ND ND ND ND ND ND ND ND ND
12/17/% ND ND ND ND ND ND ND ND ND ND
12/17/96 (dup) ND ND ND ND ND ND ND ND ND ND
1/15/97 ND ND ND ND ND ND ND ND ND ND
4/11/97 ND ND ND ND ND ND ND ND ND ND
7711797 ND ND ND ND ND ND ND ND ND ND
MW-3 9/2/98 ND ND ND ND ND ND ND NA ND ND
9/2/% (dup) | ND ND ND ND ND ND ND NA ND ND
11/24/% ND ND ND ND ND ND ND NA ND ND
11/24/98 (dup) ND ND ND ND ND ND ND NA ND ND
2/75799 ND ND ND ND ND ND ND NA ND ND
5/18/99 ND ND ND ND ND ND ND NA ND ND
8/24/9 ND ND ND ND ND ND ND NA ND 12
11/25/% ND ND ND ND ND ND ND NA ND ND
2/23/00 ND ND ND ND ND ND ND NA ND ND
5/30/00 NA NA ND ND ND ND ND NA ND ND

99¢60¥vV3aS
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TABLE 3-2
Organic Constituents Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

9-¢

Bromodichloro- 1,1- 1,1,1- - cs1,2- 135
Date Acetone | Chloroform | Toluene th Dichk h Trichl k Dichl thene | Tri thylb Trichk t Tetrachk

10/18/9% 1 ND ND ND ND ND ND ND 39 ND
12/17/9% ND ND ND ND ND ND ND ND 2.7 ND
1/14/97 ND ND ND ND ND ND ND ND 34 ND
4/11/97 ND ND ND ND ND ND ND ND 3.2 ND
7/11/97 ND ND ND ND ND ND ND ND 28 ND
9/2/9% ND ND ND ND ND ND ND NA 2.0 ND
11/24/9%8 ND ND ND ND ND ND ND NA 3.4 ND
2/24/99 ND ND ND ND ND ND N__'D NA 2.6 ND
2/24/99 (dup) { ND ND ND ND ND ND ND NA 2.6 ND
5/18/99 ND ND ND ND ND ND ND NA 29 ND
8/24/9 ND ND ND ND ND ND ND NA 33 ND
11/24/99 ND ND ND ND ND ND ND NA 2.4 ND
2/24/00 ND ND ND ND ND ND ND NA 29 ND
5/30/00 NA NA ND ND ND ND ND NA 4.99 ND
10/18/9% ND ND ND ND ND ND 5.6 ND ND ND
12/17/9% ND ND ND ND ND ND 4.9 ND ND ND
1/14/97 ND ND ND ND ND ND 27 ND ND ND
4/11/97 ND ND ND ND ND ND 14 ND ND ND
4/11/97 (dup) ND ND ND ND ND ND 16 ND ND ND
7/10/97 ND ND ND ND ND ND 38 ND 21 (ND)
7/10/97 (dup) ND ND ND ND ND ND 2.8 ND ND ND
9/2/98 ND ND ND ND ND ND ND NA ND ND
11/24/%8 ND ND ND ND ND ND 3.2 NA ND ND
2/25/99 ND ND ND ND ND ND 1.7 NA ND ND
5/18/99 ND ND ND ND ND ND ND NA ND ND
B/24/99 ND ND ND ND - ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND 22 NA ND ND
2/24/00 ND ND ND ND ND ND 25 NA ND ND
5/30/00 NA NA ND ND ND ND ND NA ND ND
9/2/98 ND ND ND ND ND ND ND NA 3.0 ND
11/24/98 ND ND ND ND ND ND ND NA 3.0 ND
2/25/99 ND ND ND ND ND ND ND NA ND ND
5/18/99 ND ND ND ND ND ND 1.0 NA 5.7 ND
8/24/99 ND ND ND ND ND ND ND NA 3.5 ND
11/23/99 ND ND ND ND ND ND ND NA 29 ND
2/24/00 ND ND ND ND ND ND 1.0 NA 4.3 ND
5/30/00 NA NA ND ND ND ND ND NA 266 ND

1£82¥ $dIISOM
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TABLE 3-2

Organic Constituents Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

Bromodichloro- 11- 111 cis-1.2- 135
Location Date Acetone| Chloroform | Toluene h Dichl h Trichl h Dichl th Trimethylb Trichi h Tetrachloroethene

9/2/% ND ND ND ND ND ND ND NA ND ND

11/24/98 ND ND ND ND ND ND ND NA 38 ND

2/25/99 ND ND ND ND ND ND ND NA ND ND

MW-7 5/18/99 ND ND ND ND ND ND ND NA ND ND
8/24/99 ND ND ND ND ND ND ND NA 19 17

11/23/% ND ND ND ND ND ND ND NA 15 ND

2/24/00 ND ND ND ND ND ND ND NA ND ND

5/31/00 NA NA ND ND ND ND ND NA 119 ND

9/2/98 ND_ ND ND ND ND ND ND NA 3.0 ND

11/24/98 ND ND ND ND ND ND ND NA 33 ND

2/24]% ND ND ND ND ND ND » NA [0 ND

2/24/99 (dup) | ND ND ND ND ND ND 2 NA 87 ND

5/18/99 ND ND ND ND ND ND 45 NA 19 ND

MW-8 5/18/%9 (dup) | ND ND ND ND ND ND 47 NA n ND
8/24/% ND ND ND ND ND ND ND NA 72 ND

8/24/9 (dup) | ND ND ND ND ND ND ND NA 67 ND

11/24/99 ND ND ND ND ND ND ND NA 42 ND

11/24/99 (dup) | ND ND ND ND ND ND ND NA 43 ND

2/24/00 ND ND ND ND ND ND 538 NA 12 ND

2/24/00 (dup) | ND ND ND ND ND ND 6.1 NA 1 ND

5/30/00 NA NA ND ND ND ND 129 NA 3.25 ND

5/30/00 (dup) | NA NA ND ND ND ND 112 4 NA 3.00 ND

9/1/% ND ND ND ND ND ND ND NA ND ND

11/24/98 ND ND ND ND ND ND ND NA ND ND

2/24]/9 ND ND ND ND ND ND ND NA ND ND

MW-9 5/18/99 ND ND ND ND ND 14 ND NA ND 18
8/28/99 ND ND ND ND ND 20 ND NA ND 19

1/23/% ND ND ND ND. ND ND ND NA ND ND

2/24/00 ND ND ND ND ND 12 ND NA ND ND

5/30/00 NA NA ND ND ND 125 ND NA ND 122
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TABLE 3-2
Organic Constituents Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

Bromodichloro- 11- 111- cis-12- 1,35
Location Date Acetone | Chloroform | Toluene h Dichl h Trichloroeth Dichlorocthene | Trimethylt Trichloroethene | Tetrachloroethene
9/1/98 ND ND ND ND ND ND ND NA ND ND
11/25/98 ND ND ND ND ND ND ND NA ND ND
2/ 4/9 ND ND ND ND ND ND ND NA ND ND
MW-10 5/19/99 ND ND ND ND ND ND ND NA ND ND
8/25/99 ND {ND) ND (ND) ND ND ND NA ND ND
11/23/99 ND ND ND ND ND ND ND NA ND ND
2/24/00 ND ND ND ND ND ND ND NA ND ND
5/30/00 NA NA ND ND ND ND ND NA ND ND
RI Project Screening Goal 800 = 40 - L] 200 70 0.507 5.0 5.0
Notes:
All concentrations in micrograms per liter (ug/1)
ND = Not detected above lab y method reporting limit
(ND) = A positive detection was reported by the lab y for this i in the sample indicated. The sample result
was qualified as "not detected” based on a d ion of the i inan iated quality control blank (United
States Environmental Protection Agency Contract Laboratory Program *10x" and "Sx" rules).

NA = Not analyzed

dup = Duplicate sample

RI = Remedial Investigation

Shaded cell/ bold typeface indicates a value exceeding the associated RI project screening goal.
— = RI project ing goal not established
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3.3.1 Groundwater Samples

Chlorinated VOCs were detected below PSGs in the groundwater samples
collected from six monitoring wells. Detected compounds include PCE in
wells BS-004PZ and MW-9 (1.22 to 3.55 pg/1), TCE in wells MW-4, MW-6,
MW-7, and MW-8 (1.19 to 4.99 pg/1), cis-1,2-dichloroethene (cis-1,2-DCE)
in well MW-8 (1.29 ug/l), and 1,1,1-trichloroethane in well MW-9
(1.25 pg/1).

Time-series plots of groundwater elevation versus TCE, PCE, and cis-1,2-
DCE concentrations were produced for wells BS-004PZ, MW-4, MW-5,
and MW-8 to determine whether measured contaminant concentrations
correlate with groundwater fluctuations_beneath the Station. The
time-series plots are shown in Figures 3-2 and 3-3. Portions of the data for
wells MW4 and MW-8 indicate an apparent correlation between
contaminant concentrations and groundwater elevation (Figure 3-2). The
data for wells MW-5 and BS-004PZ also suggest a possible correlation
between contaminant concentrations and groundwater elevation,
although the evidence is not as strong.

3.3.2 Field OC Blank Samples

Field QC blank samples were analyzed for the same parameters as the
associated groundwater samples. No contaminants were detected in the
field QC blank samples.

3-9
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TCE Concentrotion (ug/L)

TCE and Cis—1,2—-DCE Concentration (ug/L)
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TCE Concentration and Groundwater Elevation vs. Time
Monitoring Well MW-4
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CONTAMINANT CONCENTRATION AND
GROUNDWATER ELEVATION VS. TIME

WELLS MW-4 AND MW-8

143rd CCSQ, SEATTLE ANGS
SEATTLE, WASHINGTON
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PCE Concentration and Groundwater Elevation vs. Time
Monitoring Well BS-004PZ
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GROUNDWATER ELEVATION VS. TIME
WELLS BS—004PZ AND MW-5 FIGURE 3-3
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SECTION 4.0

- CONCLUSIONS

Groundwater samples collected at the Seattle ANGS in May 2000 were
analyzed for VOCs. The chlorinated compounds PCE, TCE, cis-1,2-DCE,
g and 1,1,1-trichloroethane were detected below Washington State MTCA
Method A Cleanup Levels in select monitoring wells near the northern

- and southern Station boundaries.

Time-series plots of contaminant concentrations versus groundwater
- elevation were produced for monitoring wells BS-004PZ, MW-4, MW-5,
and MW-8. Portions of the data for wells MW-4 and MW-8 indicate an
apparent correlation between dissolved contaminant concentrations and
temporal water table fluctuations. This correlation is less apparent in
wells MW-5 and BS-004PZ.

The source of the chlorinated VOCs detected in groundwater has not been
identified. Observed TCE concentrations in monitoring wells MW-4 and
_ MW-8 appear to depend in part on groundwater elevation, which
suggests that there may be a residual contaminant source (e.g., sorbed-
phase VOCs) in soils near the water table proximal to these wells. As
— discussed in the Phase II RI Report (ERM 1999a), the TCE detected in
monitoring wells in the southern portion of the Station may be related to
the dissolved TCE plume beneath the Boeing Area 3-360 facility
- immediately south of the Seattle ANGS.

4-1
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SECTION 5.0

L
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APPENDIX A

WATER LEVEL DATA
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TABLE A-1

Monitoring Well Water Level Summary
143rd CCSQ), Seattle ANGS, Seattle, Washington

Measuring Point Depth to Water Water Level
Monitoring Well Elevation Date b Elevation
(t amsl) (ft bmp) (t ams])

9/17/96 8.88 5.78

10/22/9 893 5.73

12/17/9% 8.08 6.58

1/14/97 6.98 7.68

BS-004PZ 14.66 4/11/97 7.23 7.43
(Background Well) 7/10/97 8.08 6.58
9/1/98 9.79 4.87

11/24/98 9.39 5.27

02/24/99 6.84 7.82

05/18/99 7.81 6.85

08/25/99 8.50 6.16

11/23/99 8.84 5.82

02/23/00 7.80 6.86

05/30/00 849 6.17

9/17/96 9.16 523

10/22/96 9.42 497

12/17/96 8.51 5.88

1/15/97 7.48 691

4/10/97 7.65 6.74

BS-005PZ 14.39 7/11/97 847 592
9/1/98 10.12 427

11/24/98 9.41 498

02/24/99 7.32 707

05/18/99 815 624

08/24/99 9.19 5.20

11/23/99 9.13 526

02/23/00 8.16 6.23

05/30/00 8.82 557

9/17/9 912 547

10/22/96 947 512

12/17/96 8.54 6.05

1/14/97 7.62 6.97

4/11/97 777 6.82

7/11/97 849 6.10

BS-006PZ 14.59 9/1/98 10.29 4.30
11/24/98 9.37 522

02/24/99 742 717

05/28/99 820 6.39

08/24/99 9.16 543

11/23/99 910 5.49

02/23/00 8.18 6.41

05/30/00 878 5.81
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TABLE A-1

Monitoring Well Water Level Summary
143rd CCSQ, Seattle ANGS, Seattle, Washington

Measuring Point Water Level
Monitoring Well Blev:t?on Date Depth to Water Eltevaﬁ;v:
(ftamsl) (ét bmp) (6t amsl)

10/22/96 918 5.74

12/17/96 8.20 6.72

1/14/97 711 7.81

4/10/97 758 734

7/11/97 851 6.41

MWw-1 14.92 9/1/98 10.22 4.70
(Background Well) 11/24/98 945 547
02/24/99 7.12 7.80

05/18/99 8.25 6.67

08/25/99 8.78 6.14

11/23/99 9.23 5.69

02/23/00 8.18 6.74

05/30/00 8.92 6.00

10/22/96 8.89 5.71

12/17/96 8.03 6.57

1/15/97 7.13 747

4/10/97 7.25 735

7/11/97 7.98 6.62

MW-2 14.60 9/1/98 9.59 5.01
11/24/98 9.75 485

02/24/99 6.70 7.90

05/18/99 771 6.89

08/24/99 3.68 592

11/23/99 8.67 5.93

02/23/00 7.68 6.92

05/30/00 831 6.29

10/22/96 777 411

12/17/96 6.78 510

1/15/97 7.80 4.08

4/11/97 6.06 5.82

7/11/97 6.94 4.94

9/1/98 8.09 3.79

MWwW-3 11.88 11/24/98 7.20 4.68
02/24/99 556 6.32

05/18/99 6.65 523

08/24/99 7.05 4.83

11/23/99 743 445

02/23/00 6.52 5.36

05/30/00 7.26 462

lan ]
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- TABLE A-1

Monitoring Well Water Level Summary
143rd CCSQ, Seattle ANGS, Seattle, Washington

Measuring Point Water Level
Monitoring Well Elevatfon Date Depth to Water Elevation
{t ams1) (ft bmp) (£t amsl)
10/22/96 8.20 3.85
12/17/96 7.21 4.84
1/14/97 631 5.74
4/11/97 6.65 540
7/11/97 743 462
9/1/98 8.21 3.84
MW-4 12.05 11/24/98 8.14 3.91
02/24/99 6.08 5.97
05/18/99 7.16 4.89
08/24/99 8.14 391
11/24/99 7.73 432
02/23/00 6.98 5.07
05/30/00 7.73 432
10/22/96 10.06 3.88
12/17/96 9.06 4.88
1/14/97 8.01 5.93
4/11/97 836 5.58
7/10/97 9.23 471
9/1/98 10.15 3.79
MW-5 13.94 11/24/98 10.11 3.83
02/24/99 7.84 6.10
05/18/99 8.98 4.9
08/24/99 997 3.97
11/23/99 9.74 4.20
02/23/00 8.82 5.12
05/30/00 958 4.36
9/1/98 838 324
11/24/98 7.64 3.98
02/24/99 5.50 6.12
05/18/99 6.55 5.07
MW-6 11.62 08/24/99 7.54 408
11/23/99 7.28 4.34
02/23/00 6.40 5.22
05/30/00 7.15 447
9/1/98 6.75 5.42
11/24/98 7.30 487
02/24/99 5.94 6.23
05/18/99 7.05 512
MWwW-7 1217 08/24/99 8.08 4.09
11/23/99 7.85 432
02/23/00 6.94 523
05/30/00 7.69 448
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TABLE A-1

Monitoring Well Water Level Summary
143rd CCSQ, Seattle ANGS, Seattle, Washington

Measuring Point Depth to Water Water Level
Monitoring Well Elevation Date Elevation
(Et amsl) (ft bmp) (€t amsl)

9/1/98 8.89 3.01

11/24/98 8.02 3.88

02/24/99 5.82 6.08

05/18/99 6.95 495

MWw-8 11.90 08/24/99 7.95 3.95
11/24/99 7.59 431

02/23/00 6.80 5.10

05/30/00 7.55 435

9/1/98 9.78 452

11/24/98 8.00 6.30

02/24/99 6.76 7.54

05/18/99 7.69 6.61

MW-9 1430 08/24/99 842 588
11/23/99 843 587

02/23/00 7.70 6.60

05/30/00 8.37 5.93

9/1/98 10.42 4.55

11/24/98 9.69 528

02/24/99 7.40 757

05/18/99 8.43 6.54

MW-10 1497 08/25/99 9,00 5.97
11/23/99 945 552

02/23/00 8.40 6.57

05/30/00 911 5.86

Notes:

ft amsl = Feet above mean sea level

ft bmp = Feet below measuring point
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APPENDIX B
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LABORATORY DATA SUMMARY SHEETS
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www.ncalabs.cnm

Seattle 11720 North Creck Pkwy N, Suite 400, Botholl, WA 93011-8223
425.420.9200 fax 426.420,9210

TM Spokane East 11115 M

y. Suite 3, Spok

sns 9249200 fax 509.920,9290

Pastland

503 906.9200 fax 503.906.9210
Bond 20332 Ewpire Avenuo, Swite F-1, Bend, OR 97701-5711
$41.383.9310 fox 541.382.7588

WA 93206-4776

05 SW Nimbus Avenue, Boavarton, OR 97008-7132

ERM-Bcllevuc
915-118th Avenue S.E., Suite 130
Bellevue WA, 98005

Project: Scattle ANGS
Project Number: 6067.26
Project Manager: Accounts Payable

Reported:
07/27/00 1128

ANALYTICAL REPORT FOR SAMPLES

__LSampla 1D Laboratory ID  Matrix Date Sampled  Date Received j
MW-4-99/00-4FA BOF0026-01 Water 05/30/00 15:10  06/01/00 17:30
MW-4-99/00-4 BOF0026-02 Water 05/30/00 15:25  06/01/00 17:30

" BS-004PZ-99/00-4 BOF0026-03 Water 05/30/00 13:00  06/01/00 17:30
MW-9-99/00-4 BOF0026-04 Water 05/30/00 12:00  06/01/00 17:30

-~ MW-3-99/00-4 BOF0026-05 Water 05/30/00 13:40  06/01/00 17:30
MW-6-99/00-4 BOF0026-06 Water 05/30/00 14:15  06/01/00 17:30

_ MW-5-99/00-4 BOF0026-07 Water 05/30/00 14:50  06/01/00 17:30
MW-8-99/00-4 BOF0026-08 Water 05/30/00 15:55  06/01/00 17:30
MW-8-99/00-4D BOF0026-09 Water 05/30/00 15:55  06/01/00 17:30

~ MW-8-99/00-4R BOF0026-10 Water 05/30/00 16:15  06/01/00 17:30
MW-10-99/00-4 BOF0026-11 Water 05/30/00 11:20  06/01/00 17:30

— MW-4-99/00-4FT BOF0026-12 Water 05/30/00 15:20  06/01/00 17:30

¥-2-99/00-4 BOF0026-13 Water 05/31/00 10:08  06/01/00 17:30
BS-006PZ-99/00-4 BOF0026-14 Water 0531/00 11:19  06/01/00 17:30

"~ BS-005PZ-99/00-4 _ BOF0026-15 Water 05/31/00 12:07  06/01/00 17:30
MW-7-99/00-4 BOF0026-16 Water 0531700 13:16  06/01/00 17:30

— MW-1-99/00-4 BOF0026-17 Water 05/31/00 14:12  06/01/00 17:30

*h Creek Analytical - Bothell

Loven Cooe A

The resulls in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Xirk Gendron, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

001
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Soattle 11720 Nurth Creek Pkwy N, Suitc 400, Bothel, WA 98011-8223 'L
425420.9200 fax 425.420.9210
TM Spokanc  East 11115 Muntgomery, Suite B, Spokano, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Ninbus Avenua, Beavarton, OR 97008-7132
503.906,9200 fex 503.906.3210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

www. "“‘”"" com 541363.9310 fax 5413827560
ERM-Bellevuc Project: Seattle ANGS
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: L «
Bellcyuc WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method 82608
' North Creek Analytical - Bothell
La |
Reporting :
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-4-99/00-4FA (BOF0026-01) Water Sampled: 05/30/00 15:10 Received: 06/01/00 17:30 -
Benzene ND 100 ugn 1 OF060I3 0G50 O0Gf09/00  EPA 8260B E
Bromodichloromethane ND 1.00 " " “ - “ .
Chlorobenzene ND 1.00 . » " " " . -
Chloroethane ND 1.00 . " " " " "
“hloromethane ND 5.00 . " " " " "
*,1-Dichloroethane ND 1.00 hd " L] w " " —
i,2-Dichlorocthane ND 1.00 . . " J " . g
i,1-Dichloroethene ND 1.00 - " " M " " ;
cis-1,2-Dichlorocthene ND 1.00 " " . " " »
trans-1,2-Dichloroethene ND . 1.00 . “ » " " " =
1 .2-Dichlompmpme ND 1.00 o " » " " » i
Ethylbenzene ND 1.00 " " - - 9 "
Mecthylene chloride ND 5.00 " . " " " " __]
Tetrachloroethene ND 1.00 " " " " " " !
Toluene - ND 1.00 - - " " » " H
1,1,1-Trichloroethane ND 1.00 " ] . " " " -
Trichloroethene ND 1.00 ] " " " " " |
Viny} chloride ND - 100 " " " » . . ;E
m,p-Xylene ND 1.00 . " J » " .
O‘X}'leﬂe ND 1.00 " » » " " " —
Surrogate: 1,2-DCA-d4 87.3% 80-120 . - - .
Surrogate: Toluene-d8 " 96.5% 80120 " ” " "
Surrogate: 4-BFB 103% 80-120 . . ” " » -
MW-4-99/00-4 (BOF0026-02) Water Slmpied: 05/30/00 15:25 Received: 06/01/00 17:30
Benzene ND 1.00 ugll 1 0F06013 06/05/00  06/09/00 EPA 8260B
Bromodichloromethane ND 1.00 . . " " " * —
Chlorobenzene ND 1.00 . . » ] " . g
Chlorocthane ND 1.00 . » " " . "
Chloromethane ND 5.00 . " " . " " -
1,1-Dichloroethane ND 1.00 . L] " " N .
1,2-Dichlorocthane ND 1.00 . " " - . .
1,1-Dichloroethene ND 1.00 . " " . " "
cis-1,2-Dichloroethene ND 1.00 . " " " " " -
trans-1,2-Dichloroethene ND 1.00 " . . " J . ‘
1,2-Dichloropropane ND 1.00 " . " » . " —
Ethylbenzene ND 1.00 . " n » » . —
Methylene chloride ND 5.00 . . n » " "
_7ih Creek Analytical - Bothell The results in this report apply to the samples analyzed in accordance with the chail =

custody document. This analytical report must be reproduced in its entire,,

vewm Cocel 7o 002 _

-« Gendron, Project Manager North Creek Anslytical, Inc. Page 2 of I8 7
' Environmental Laboratory Network *

KCSlip4 42854

SEA409384



Seattlu 11720 North Creck Phkwy N, Suito 400, Dothell, WA 98011-8223
425.420.9200 fox 425.420.9210
™ Spokane  Enst 11115 Montgomery, Suite B, Spokonc, WA 99206-4776
509.924.9200 fox 509,924.9290
nm Portland 9405 SW Nimbus Avenuo, Boavorton, OR 97008-7132
£03.906.9200 fax 509.906.9210 )
@WW ncalabs.com Bend 3)2?3328;1;;;:] II\::g:lubg;l;gsl;l, Bend, DR 97701-5711
ERM-Bellevue Project: Scattle ANGS
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported:
 Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method $260B
North Creek Analytical - Bothell
Reporting
Analyte Result Limit Units Dilution Batch Prepared  Analyzed Method Notes
MW-4-99/00-4 (BOF0026-02) Water Sampled: 05/30/00 15:25 Received: 06/01/00 17:30
Tetrachlorocthene ND 1.00 ugfl 1 OFD6013  06/05/00  06/09/00 EPA 8260B
Toluene ND 1.00 " » " . " "
1,1,1-Trichloroethane ND 1.00 " " » . " "
Trichloroethene 4.99 1.00 " J » v M "
Vinyl chloride ND 1.00 " " " " . "
m,p-Xylene ND 1.00 " - . " M "
o-Xylene ND 1.00 " " . . " M
Surrogate: 1,2-DCA-d4 93.5% 80-120 - = ” "
Surrogate: Toluene-d8 97.0% 80120 . " " "
Surrogate: 4-BFB 102% 80-i120 : . " » "
BS-004PZ-99/00-4 (BOF0026-03) Water Sampled: 05/30/00 13:00 Received: 06/01/00 17:30
Benzene "ND 1.00 ugh 1 OF06013  06/05/00  06/08/00 EPA 8260B
"~ "-omodichloromethane ND 1.00 " . [ " - "
iorobenzene ND 1.00 . . " ] . "
Chloroethane ND 1.00 D . " . " M
Chloromethane ND 5.00 " . Y . " "
1,1-Dichloroethane ND 1.00 " . » " " "
1,2-Dichlorocthane ND 1.00 " . - " U "
1,1-Dichloroethene ND 1.00 L " » . " "
cis-1,2-Dichloroethene ND 1.00 " » . N M -
trans-1,2-Dichloroethene ND 1.00 . . " . " "
1,2-Dichloropropane ND 1.00 " . " " " ”
Ethylbenzene ND 1.00 . . . " . .
Methylene chloride ND 5.00 gl " - v " "
Tetrachlorocthene 355 1.00 » " " " . "
Toluene ND 1.00 " . h " . "
1,1,1-Trichlorocthane ND 1.00 - " .. " " "
Trichloroethene ND 1.00 " " " . N "
Vinyl chloride ND 1.00 » " " " [] n
m,p-Xylene ND 1.00 . . » » " "
o-Xylene ND 1.00 " . " " " n
Surrogate: 1,2-DCA-d4 98.0% 80-120 » " ) "
Surrogate: Toluene-d8 97.5% 80-120 . » " "
Surrogate: 4-BFB 102%  80-120 " » " "

"th Creek Analytical - Bothell

Lacern Cacck 1

The results in this repori apply io the samples analyzed in accordance with the chain of
custody document. This analytical report musi be reproduced in its entirery.

Kirk Gendron, Project Manager

003

North Creek Analytical, Inc. Page 3 of 18

Environmental Laboratory Network

KCSlip4 42855

SEA409385



Seattle 11720 Nurth Creck Phwy N, Suite 400, Bothell, WA 38011-8223 -1 [
426.420.9200 fax 425.420.9210

™ Spokano East 11115 Mantgomery, Suito B, Spokanc, WA 89206-4776
509.924.9200 {ax 509.924.9790
Portland 9405 SW Nimbus Avanur, Benvarton, OR 97008-7132 -
503.906.9200 fax 503,.906.9210

Bend 20332 Empit 0 Avenuig, Suite F-1, Bond, OR 97701-5711

www.ncalabs.com 541.383.0310 fox 5413827668

ERM-Bellevue Project; Seattle ANGS )

915-118th Avenue S.E., Suite 130 Project Number: 6067.26 : Reported: L €

Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28

Yolatile Organic Compounds (Special List) by EPA Method 32608
North Creek Analytical - Bothell _
Reporting
Analyte - Result Limit  Units Dilution Baich Prepared Analyzed Method Notes

MW-9-99/00-4 (BOF0026-04) Water Sampled: 05/30/00 12:00 Received: 06/01/00 17:30 - »
Benzene ND 100 ug 1 OF06013 06/05/00 06/09/00  EPA 8260B :
Bromedichloromethane ND 1.00 " " - N " »
Chlorobenzene ND 1.00 " " » M " » —
Chloroethane ND 1.00 " " " D . "
Chloromethane ND 5.00 " . " " » *
1,1-Dichloroethane ND 1.00 b . " " " " —
1 J-DiChlomethlne ND 1.00 » " " " " " '
1,1-Dichloroethene ND 1.00 - . " w " "
cis-1,2-Dichloroethene ND 1.00 " " " " . .
trans-1,2-Dichloroethene ND 1.00 . . . " . . e
1,2-Dichloropropane ND 1.00 " " . " N .
Ethylbenmne ND 1.00 - » » " " »
Mecthylene chloride ND 5.00 n " » » » " —
Tetrachloroethene 122 1.00 - . " " " " ‘
Toluene ND 1.00 " » » " » .
1,1,1-Trichioroethane 128 1.00 " - " - " "
Trichloroethene ND 1.00 " " U . " . mj
Vinyl chloride ND 1.00 " . " . .. . . . jE
m,p-Xylene ~ ND 1.00 . ' " " . .
o-Xylene ND 1.00 ] . 0 " . . -
Surrogate: 1,2-DCA-d4 97.0%  80-120 - . . . |
Surrogate: Toluene-d8 98.0%  80-120 " ~ w .
Surrogate: 4-BFB 101% 80120 - " " " w _ —
MW-3-99/00-4 (BOF0026-05) Water Sampled: 05/30/00 13:40 Received: 06/01/00 17:30
Benzene ND 1.00 ugl 1 OF06013 06/05/00  06/09/00 EPA 8260B
Bromodichioromethane ND 1.00 . v - . . " -
Chlorobenzene ND 1.00 . » . . . " i
Chiorocthane ND 1.00 . . . . . .
Chloromethane ND 5.00 . . . . . " —
1,1-Dichlorocthane ND 1.00 » " . . . .
1,2-Dichlorocthanc ND 1.00 " " . " [ "
1,1-Dichloroethene ND 1.00 . " " . . . -
cis-1,2-Dichloroethenc ND 1.00 . . - . v J
trans-1,2-Dichloroethene ND 1.00 . " . » . " 7
1,2-Dichloropropane ND 1.00 " » " . . " —
Ethylbenzene ND 1.00 " " " " " " -
Methylene chloride ND 5.00 . " - . v "
North Creek Analytical - Bothell : The results in this report apply 1o the samples analyzed in accordance with the chai

custody document, This analytical report must be reproduced in its entire,,.

/ Ao to A 0G4
Kirk Gendron, Project Manager North Cresk Analytical, inc. Page 4 of 18 ¢
Environmental Laboratery Network .

KCSlip4 42856

SEA409386



www.ncalabs.com

Spokanc

Seattls
425.420.9200 {ox 425.420.9210

500.924.9200 (ax 509.924.9290

Postland
503.906.9200 {ux 503.906.9210

Bend
6413639310 fux 541.382.7588

11720 North Creuk Pkwy N, Suite 400, Bothell, WA 93811-8223
Cast 11115 Montgomery, Sulte B, Spokane, WA 99206-4776
9405 SW Nimbus Avonuo, Boaverian, OR 97008-7132

20332 Eimpiro Avenue, Suite F- 1, Bend, OR 92701-5711

ERM-Bellevue

Project;

Seattle ANGS

915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported:
Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method 8260B
North Creek Analytical - Bothell
Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-3-99/00-4 (BOF0026-05) Water Sampled: 05/30/00 13:40 Received: 06/01/00 17:30
Tetrachloroethene ND 1.00 ug/l 1 OF06013  06/05/00 06/09/00 EPA 8260B
Toluene ND 1.00 U » . " . -
1,1,1-Trichloroethane ND 1.00 ] “ . M " .
Trichlorocthene ND 1.00 " " . . . .
Vinyl chloride ND 1.00 " " . " . .
m,p-Xylene ND 1.00 " . . » " "
o-Xylene ND 1.00 " " N " N "
Surrogate: 1,2-DCA-d4 96.8% 80-120 » " ] »
Surrogate: Toluene-d8 97.3% 80-120 ” " " "
Surrogate: 4-BFB 101% 80-120 ” " . ”
MW-6-99/00-4 (BOF0026-06) Water Sampied: 05/30/00 14:15 Received: 06/01/00 17:30
Benzene : ND 1.00 upf 1 - OF06013 06/05/00 060900 EPA 8260B
~ omedichloromethane ND 1.00 - . . " " "

.lorobenzene ND 1.00 . . L " . .
Chloroethane ND 1.00 v . - . . "

- Chloromethane ND 5.00 " . " " . "
1,1-Dichloroethane ND 1.00 " » " . “ .
1,2-Dichloroethane ND 1.00 . . = » . .
1,1-Dichloroethene ND 1.00 . . " . " .
cis-1,2-Dichloroethene ND 1.00 " . J " . .
trans-1,2-Dichlorocthene ND 1.00 " . " . . .
1,2-Dichloropropane ND 1,00 " . " " " N
Ethylbenzene ND 1.00 " v " . . "
Methylene chloride ND 5.00 . " “ » » .
Tetrachloroethene ND 1.00 " . . v . .
Toluene ND 1.00 " . " . . .
1,1,1-Trichloroethane ND 1.00 ) " " . ' .
Trichlorocthene 2.66 1.00 " - » . . "
Vinyl chloride ND 1.00 . " . . . "
m,p-Xylene ND 1.00 " " - . " n
o0-Xylene ND 1.00 " " " " " »
Surrogate: 1,2-DCA-d4 96.3%  80-120 ” « . .
Surrogate: Toluene-d8 27.0% 80-170 " " " "
Surrogate: 4-BFB 102%  80-120 " " " o

th Creek Analytical - Bothell

Lottern Once e 7

Kirk Gendron, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
cusiody document. This analytical report must be reproduced in its enlirely.

North Creek Analytical, Inc.

005

‘Page 5 of 18

Envirenmental Laboratory Network

KCSlip4 42857

SEA409387



g E a n man‘
www.ncalabs.com

Sealtle
Spokane
Porttand

11720 Nosth Crook Pkwy N, Suite 400, Bothull, WA 98011-8223

4254209200 {ax 425.420.9210

East 11115 Monigamery, Suito B, Spokaine, WA 99206-4776

509.924.9200 (ax 509.924.9290

9105 SW Nimhus Avenue, Boavorton, OR 97008-7132

503.906.9200 lox 503.906,9210

20332 Empira Avenue, Suite F-1, Bend, OR 97701-5711

§41.383.9310 fax 541.382.7688

ERM-Bellevue
915-118th Avenue S.E., Suite 130

Project: Seaitle ANGS

Project Number: 6067.26

Reported:

Bellevue WA, 98005 Project Manager: Accounts Payable 07727/00 11:28 —
Volatile Organic Compounds (Special List) by EPA Method 82608
North Creek Analytical - Bothell -
Reporting

Analyte Resuit. Limit  Units Dilution Batch Prepared Analyzed Method Notes
MW-5-99/00-4 (BOF0026-07) Water Sampled: 05/30/00 14:50 Received: 06/01/00 17:30 -
Benzene ND 100  ugn 1 OF06013 06/05/00 06/09/00 EPA 8260B i
Bromodichloromethane ND 1.00 " " D " " "
Chlorobenzene ND 1.00 . " . M " " —
Chloroethane ND 1.00 " . " " " "
Chloromethane ND 5.00 " " " " " -
1,1-Dichlorocthane ND 1.00 . " " " " " —
1,2-Dichlorocthane ND 1.00 " . B " " "
1,1-Dichloroethenc ND 1.00 0 . " " " "
cis-1,2-Dichlorocthene ND 1.00 " " " N " . -
trans-1,2-Dichloroethene ND 1.00 . " . . U » o
1,2-Dichloropropane ND 1.00 . " " " " "
Ethylbenzene ND 1.00 - L] " " ] "
Methylene chioride ND 5.00 . " " M « " —
Tetrachloroethenc ND 1.00 " " . . - .
Toluene ND 1.00 . " . » " .
1,1,1-Trichlorocthane ND 1.00 » " " " " " -
Trichloroethene ND 1.00 " » » - " " :
Vinyl chloride ND 1.00 " » . " . . ‘E
m,p-Xylene ND 1.00 . . . " . "
0-Xylene ND 1.00 » ] » 0 " » -—
Surrogate: 1,2-DCA-d4 97.7% 80120 ” n " "
Surrogate: Toluene-d8 97.3% 80-120 " ” " "
Surrogate: 4-BFB 103% 80-120 . » " v " -
MW-8-99/00-4 (BOF0026-08) Water Sampled: 05/30/00 15:55 Received: 06/01/00 17:30
Benzene ND 1.00 ug/l 1 0F07022 06/07/00 06/03/00 EPA 8260B
Bromodichloromethanc ND 1.00 . . . " . . -
Chlorobenzene ND 1.00 " . " " " " ©
Chloroethane ND 1.00 v . " - " "
Chioromethane ND 5.00 " . » " " N —_
1,1-Dichloroethane ND 1.00 . " " - . "
1,2-Dichloroethane ND 1.00 » . " " M "
1,1-Dichlorocthene ND 1.00 " " " " " - -
cis-1,2-Dichloroethene 1.29 1.00 - " " " " -
rans-1,2-Dichloroethene ND 1.00 " " " " " "
1,2-Dichloropropane ND 1.00 " " " " U ] -
Zthylbenzene ND 1.00 " ] " " J " —
viethylene chioride ND 5.00 " J " " " "

North Creek Analytical - Bothell

Locerar Cuock o

The results in this report apply 1o the samples analyzed in accordance with the chain —
custody document. This analytical report must be reproduced in its entire; Iy

066

Lirk Gendron, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Netwark

Page 6 of 18

.

KCSlip4 42858

SEA409388



Seattle 11720 Norih Croek Pkwy N, Suite 400, Bothali, WA 88011-8223

425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.824.9200 fax 509.924.9290

9105 SW Nimbus Avenue, Boaverion, OR 97008-7132

503.906.9200 "fax 503.906.9210

20332 Empire Avenwe, Suila F-1, Bond, OR 97701-5711

541.363.9310 fax 541.382.7508

Portland

-
&2nca

ERM-Bellevue
915-118th Avenue S.E., Suite 130

Dond

Project: Seattle ANGS

Project Number: 6067.26 Reported:

_. | Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method 82608
North Creek Analytical - Bothell
B Wortmg
Analyte Result Limit Units Dilution Batch  Prepared Analyzed Method Notes

—  MW-8-99/00-4 (BOF0026-08) Water Sampled: 05/30/00 15:55 Reccived: 06/01/00 17:30
Tetrachloroethene " ND 1.00 (7] 1 OF07022 06/07/00  06/08/00 EPA 8260B
Toluene ND 1.00 » J . " . »

— L1, 1-Trichlorocthane ND 1.00 . . . . . .
Trichlorcethene 3.25 1.00 " » " " " .
Vinyl chloride ND 1.00 " . " " " M
m,p-Xylene ND 1.00 . " . . . .

" o-Xylene ND 1.00 . . . . . .
SWTOfﬂl&' 1,2-DCA-d4 98.0% 80-120 L » " P
Swurrogate: Toluene-d8 95.0% 80-120 " ” ” "

" Surrogate: 4-BFB 104 %  80-120 " - " "
MW-8-99/00-4D (BOF0026-09) Water Sampled: 05/30/00 15:55 Received: 06/01/00 17:30
Benzene ND 1.00 ug/ 1 OF06013  06/05/00  06/05/00 EPA 8260B.

7 T »modichloromethanc ND 1.00 » . g " " .

.orobenzene ND 1.00 " » " . M .
Chloroethane ND 1.00 . " D . « "

— Chloromethane ND 5.00 » " " . . "
1,1-Dichloroethane ND 1.00 " . D " . .

! 1,2-Dichloroethane ND 1.00 . 4 - " " .

N 1,1-Dichloroethene ND 1.00 " " " . " .
cis-1,2-Dichlorocthene 112 1.00 . " » » " "
trans-1,2-Dichlorocthene ND 1.00 " " . M " v
1,2-Dichloropropane ND 1,00 . " . " " .

— Ethylbenzene ND 1.00 " » » " - "
Mecthylene chloride ND 5.00 " - " " N "
Tetrachlorocthene ND 1.00 . " " " M .

__ Toluene ND 1.00 " " - - " v
1,1,1-Trichloroethane ND 1.00 . . " D " "
Trichloroethene 3.00 1.00 " ] " " » "
Viny! chloride ND 1.00 " . " . . "

" m,p-Xylene ND 1.00 . . " U “ .
o-Xylene ND 1.00 » " " ] " -
Surrogate: 1,2-DCA-d¢ 97.0% 80-120 " o w u

= Surrogate: Toluene-d8 97.7%  80-120 " .. " "
Surrogate: 4-BFB 102%  80-120 » » " "

th Creek Analytical - Bothell

Lasern Onorke 15

The results in this report apply to the samples analyzed in accordance with the chain of
custody documeni. This analytical report must be reproduced in its entirely.

~Kirk Gendron, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 18

KCSlip4 42859

SEA409389



Seattlo 11720 Nouth Creok Pkwy N, Suito 400, Bothell, WA 98011-8223 ‘-l [;

426.420.9200 (ax 425.420.9210
™ Sjioh Enst 11115 Momg Y, Suite B, Spol WA 99206-4776
500.924.9200 {ax 500.924.9290 —
Portland 9405 SW Nimbus Avonue, Boaverton, OR 870087132
503.900.9200 fax 503.906.9210

www.nealabs.com . Bend gg.]lsazaglggll;n ?:7?'5'21&3882};%' . Bend, OR 97701-56711

ERM-Bellevue Project: Seattle ANGS ! ,

915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: '

Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28 o

Volatile Organic Compounds (Special List) by EPA Method 8260B
North Creek Analytieal - Bothell —-
Reparting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Not:sl
MW-8-99/00-4R (BOF0026-10) Water Sampled: 05/30/00 16:15 Received: 06/01/00 17:30 =
Benzene ND 100 ugA 1 _OF0G0O13 06/03/00 06/09/00  EPA $260B 4
Bromodichloromethane ND 1.00 . " " . " .
Chiorobenzene ND 1.00 . ) " " . " . -
Chloroethane ND 1.00 . . n " N .
Chloromethane ND 5.00 v . » " " .
1,1-Dichlorocthane ND 1.00 L » ] " " . —
1,2-Dichloroethanc ND 1.00 . . " . . »
1,1-Dichloroethenc ND 1.00 " " M " " .
cis-1,2-Dichlorocthenc ND 1.00 v " . . » .
trans-1,2-Dichloroethene ND 1.00 » " . . . " e
1,2-Dichloropropane ND 1.00 . " " . " .
Ethylbenzene ND 1.00 . " " " " ]
Methylene chloride ND 5.00 . " » L} [} (] —
Tetrachlorocthene ND 1.00 " . N “ " .
Toluene ND 1.00 " . " M " . ‘
1,1,1-Trichlorocthane ND 1.00 " . . . . . -
Trichloroethene ND 1.00 " " . » » " .
Vinyl chloride ND 1.00 . . » " " " F
m,p-Xylene ND 1.00 . ) " " " .
o-Xylene ND 1.00 " » " " w " a
Surrogate: 1,2-DCA-d4 79.5%  80-120 . . P . 303
Surrogate: Toluene-d8 96.0% 80-120 " N " .
Surrogate: 4-BFB 100% 80-120 - " " ” . —
MW-10-99/00-4 (BOF0026-11) Water Sampled: 05/30/00 11:20 Recelved: 06/01/00 17:30
Benzene ND 1.00 ugfl 1 - QF07022 06/07/00 06/08/00 EPA 8260B
Bromodichloromethane ND 1.00 " ' ] " " - —
Chlorobenzene ND 1.00 . " " " " " . .
Chlorocthane ND 1.00 » ) " " " "
Chloromethane ND 5.00 " “ . " " " —
1,1-Dichloroethane ND 1.00 " . " . " "
1,2-Dichloroethane ND 1.00 - - o . " "
1,1-Dichloroethene ND 1.00 . . . " .
cis-1,2-Dichloroethene ND - 1.00 n " " " " . -
trans-1,2-Dichloroethene ND 1.00 » " . " " "
1,2-Dichloropropane ND 1.00 i " " " " "
Ethylbenzene ND 1.00 " " " " " " —
Methylene chloride ND 5.00 " " " " " ]
North Creek Analytical - Bothell The results in this report apply to the samples analyzed In accordance with the chair o,

custody document. This analytical report must be reproduced in its entire,,

Loeern Crec ki

Kirk Gendron, Project Manager North Crask Analytical, Inc. Page 8 of 18
Environmental Laboratory Network

v

KCSlip4 42860

SEA409390



Nca
www.ncalabs.com

Seattle
Syiokane
Portland

Bend

11720 Noith Croek Pkwy N, Suite 400, Bolholl, WA 98011-8223
425.420.9200 fax 425.420.9210

East 11115 Mont y, Suite B, S , WA 89206-4776
504.924.9200 lnx 509.! !124 9290

9405 SW Nimbus Avenare, Beaverton, OR §7008-7132
603.906.9200 fax 503.906.9210

20332 Empire Avanu, Suite F-1, Bend, OR 97201-5711
541.383.9310 (ax 541.382.7588

ERM-Bellevue
915-118th Avenue S.E,, Suite 130
Bellevue WA, 98005

Project: Scattle ANGS
Project Number: 6067.26
Project Manager: Accounts Payable

Reported:
07727/00 11:28

Yolatile Organlc Compounds (Special List) by EPA Method 82608
North Creek Analytical - Bothell

Analyte

Result

Reporting

Limit  Units Dilution Batch Prepared Analyzed Method Notes

- MW-10-99/00-4 (BOF0026-11) Water Sampled: 05/30/00 11:20 Received: 06/01/00 17:30

Tetrachloroethene ND 1.00 ugl 1 O0F07022 06/07/00  06/08/00 EPA 8260B
Toluene ND 1.00 " L] L] ] (] "

— 1,1, 1-Trichlorocthane ND 1.00 " . " ’ " "
Trichloroethene ND 1.00 " . " . M "
Vinyl chloride ND 1.00 . " D " " "

__ m,p-Xylene ND 1.00 . " " " " "
o-Xylene ND 1.00 " . " " " "
Surrogate: 1,2-DCA-d4 97.0% 80120 ” . - w
Surrogate: Toluene-d8 96.8%  80-120 " " ”

[~ Surrogate: 4-BFB 101%  &0-120 ” » . "

MW-4-99/00-4FT (BOF0026-12) Water Sampled: 05/30/00 15:20 Received: 06/01/00 17:30

Benzene ND 1.00 ug/l 1 0F07022 06/07/00 06/08/00 EPA 8260B
“+omodichloromethane ND 1.00 . ] * . " "
iorobenzene ND 1.00 4 . . " " "
Chloroethane ND 1.00 “ " . . " .
- - Chloromethane ND 5.00 . . . . " "
1,1-Dichloroethane ND 1.00 * ] » " " "
' 1,2-Dichlorocthanc ND 1.00 . . . . " .
_— l. l'Dichlom‘mc ND 1.00 . L] [] " " "
cis-1,2-Dichloroethene ND 1.00 " " . " " .
trans-1,2-Dichloroethene ND 1.00 » " . - " .
1,2-Dichloropropane ND 1,00 . » , - " »
~ Ethylbenzene ND 1.00 . . . . " .
Methylene chloride ND 5.00 " " " " " .
Tetrachlorocthene ND 1.00 " . . " " "
— Toluene ND 1.00 " . " " " .
1,1,1-Trichloroethane ND 1.00 . = " . " .
Trichloroethene ND 1.00 . " . . ] v
Vinyl chloride ND 1.00 " . . . .. .
" m,p-Xylene ND 1.00 e . . . ; .
o-Xylene ND 1.00 " * " N “ .
Surrogate: 1,2-DCA-d4 990%  80-120 [ ~ . w
" Surrogate: Toluene-d8 948% 80-120 M " ” »
Surrogate: 4-BFB 103% 80-120 " " " v

th Creek Analytical - Bothell

Laern Cace ke o

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Kirk Gendron, Project Manager

North Creek Analytical, inc. Page 9 of 18
Environmental Laboratory Network
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Sealllo

11720 North Croek Pkwy N, Suite 400, Bothell, WA $8011-6223

425.420.9200 lax 425.420.9210

Bt

TM Syiokano  East 11115 Montgomary, Suite B, Spokane, WA 39206-4776
509.974.9200 fax 509.924.9290 —
Portland 2405 SW Nimbus Avonue, Beavorton, OR 87008-7132
503.906.9200 fox 503.906.9210
www. m:alabs com Bend gg?ﬁ;agl;]\;;ae I'\::;:‘e,qglzu;igsl Bond, OR 97701-5711
—
ERM-Bellevue Project: Scattlc ANGS ,
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: v
Bellevue WA, 98005 . Project Manager: Accounts Payable 07/27/00 11:28 =

Volatile Organic Compounds (Special List) by EPA Method 8260B
North Creek Analytical - Bothell

g,
Keporting 1

Analyte Result Limit  Units  Dilution Batch Prepared Analyzed Method Notcsl
MW-2-99/00-4 (BOF0026-13) Water Sampled: 05/31/00 10:08 Received: 06/01/00 17:30 ~
Benzene ND 100w OF07022 06/07/00 06/08/00  EPA B260B . {4
Bromodichloromethane ND 1.00 " " N " "
Chlorobenzene ND 1.00 - " L] L] [ ey
Chloroethane ND 1.00 " U L “ "
Chloromethane ND 5.00 " . " » -
1,1-Dichloroethane ND 1.00 " " " - " -
1,2-Dichloroethane ND 1.00 " » . .. »
1,1-Dichloroethene ND 1.00 . " " " "
cis-1,2-Dichlorocthene ND 1.00 " " " " .
trans-1,2-Dichloroethene ND 1.00 . " B " " &
1,2-Dichloropropanc ND 1.00 . " " " »
Ethylbenzene ND 1.00 " L] ] ' "
Methylene chloride ND 5.00 " " " ) " -
Tetrachloroethene ND 1.00 " " » " "
Toluene ND 1.00 L] L} " " " A
1,1,1-Trichloroethane ND 1.00 . " . " . -
Trichlorocthenc ND 1.00 ] n " " . i
Vinyl chloride . ND 1.00 " " " D " T
m,p-Xylenc ND 1.00 . . . . ’
o-Xylene ND 1.00 . " . " " —1
Surrogate: 1,2-DCA-d¢ 99.0% 80120 " w D ” '
Surrogate: Toluene-d8 943% 80-120 " ~ " »
Sunogale: 4-BFB 103% 80-120 . ” ” " ] ——
BS-006PZ-99/00-4 (BOF0026-14) Water Sampled: 05/31/00 11:19 Received: 06/01/00 17:30 1
Benzene ND 1.00 ug/l 0F07022 06/07/00  06/08/00 EPA 8260B
Bromodichloromethane ND 1.00 . " " " " —
Chlorobenzene ND 1.00 " " " " - .
Chloroethane ND 1.00 v " . ] "
Chloromethane ND 5.00 " " " " " —
1,1-Dichloroethane ND 1.00 . » " " "
1,2-Dichlorocthanc ND 1.00 - " 4 . "
1,1-Dichloroethene ND 1.00 " " " " »
cis-1,2-Dichloroethene ND 1.00 " " . " “ -
trans-1,2-Dichloroethene ND 1.00 " " 4 " -
1,2-Dichloropropane ND 1.00 - " " " "
Ethylbenzene ND 1.00 - " . " " e
Methylene chloride ND 5.00 " . - - "

North Creek Analytical - Bothell

Lovetrrs g oeke -

The resulis in this report appiy to the samples analyzed in accordance with the chai

Kirk Gendron, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

custody document. This analytical report must be reproduced in its enlire.,

0i0 _
Page 10 of 18 -
¢
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&nea

Seatile
Sjiokane
Porlland

11720 North Croek Pkwy N, Suile 400, Bothell, WA 98011-8223

426.420.9200 (ax425.420.9210

East 11115 Montgomuory, Suite B, Spokanc, WA 99206-4776

504.924.9200 fax 541.924.9200

9405 SW Nimhus Avenue, Beaverton, OR $7008-7132

503.906.9200 [ax 503.900.9210

20332 Emipire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7508

ERM-Believue

915-118th Avenue S.E., Suite 130

Project: Scattle ANGS

Project Number: 6067.26

Reported:

B Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method 8260B
North Creek Analytical - Bothell

- Reporting
Analyte Result Limit  Units Dilution Batch Prepared Analyzed Method Notes

. BS-006PZ-99/00-4 (BOF0026-14) Water Sampled: 05/31/00 11:19 Recelved: 06/01/00 17:30
Tetrachloroethene ND 1.00 ug/l 1 O0F07022 06/07/00  06/08/00 EPA 8260B
Toluene ND 1.00 . . » " . M

__ L1,1-Trichloroethane ND 1.00 . " " " " .
Trichloroethene ND 1.00 " » . " " .
Viny! chloride ND 1.00 . ] . " . .
m,p-Xylene ND 1.00 " . . . . .

™ o0-Xylene ND 1.00 . . " " . .
Surrogate: 1,2-DCA~d4 988% 80-120 " “ . v
Surrogate: Toluene-d8 938% 80-120 " " » "

-~ Swrrogate: 4-BFB 103% 80-120 " ” ” ”
BS-005PZ-99/00-4 (BOF0026-15) Water Sampled: 05/31/00 12:07 Received: 06/01/00 17:30
Benzene ND 1.00 ug/l 1 OF07022 06/07/00 06/08/00 EPA $260B

~— P-~modichloromethanc ND 1.00 " . . . - .

Jrobenzene ND 1.00 - J " " " .
Chloroethane ND 1.00 " » L] " " "

... Chloromethane ND £.00 0 . " » . »
1,1-Dichlorocthane ND 1.00 " . " " " .

* 1,2-Dichlorocthane ND 1.00 » . - " v .
1,1-Dichloroethenc ND 1.00 " " . » . .

"~ cis-1,2-Dichlorocthene ND 1.00 0 . . " . .
trans-1,2-Dichlorocthene ND 1.00 " " N . . .
1,2-Dichloropropane ND 1.00 " " " . . "

—Ethylbenzene ND 1.00 . . - . " N
Methylene chioride ND 5.00 U . - . « .
Tetrachlorocthene ND 1.00 . . . . . .
Toluene ND 1.00 " . » . . .

" 1,1,1-Trichloroethane ND 1.00 . . . . . .
Trichloroethene ND 1.00 . L] . Y . .
Vinyl chloride ND 1.00 " . » . " "

“~m,p-Xylene ND 1.00 » B » . . "
o-Xylene ND 1.00 " M " » ] L]
Surrogate: 1,2-DCA-d4 90.7%  80-120 " B ” "

~—Surrogate: Toluene-d8 _968% 80-120 " - . .
Surrogate: 4-BFB 101 % 80-120 n ” o »

*h Creek Analytical - Bothell

“WW&

The results in this report apply to the samples analyzed in accordance with the chain of
cusiody document. This analytical repert must be reproduced in ifs entirety,

~Xirk Gendron, Project Manager

North Creek Analytical, Inc.

0il

Page 11 of 18
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Senttle

11720 Narth Croek Pkwy N, Suile 400, Bothell, WA 98011-8223

A25.420.9200 fax 425.420.9210

@ ™ Syakane Ensl 11115 Montgomery, Suito B, Spokano, WA 99206-4776
509.924,9200 fax $09.924.9290
"ca Partlandl 9405 SW Nimbus Avenuc, Beaverlon, Oft 97008-7132 -
503.906.9200 fox 503.906.9210
Bend 20332 Empito Avonue, Suite F-1, Bond, OR 97701-5711
www.ncalabs.com 541.383.9310 fox 541.362.7508
ERM-Bellevue Project: Seattle ANGS }
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: L v
Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28 .
1
Volatile Organic Compounds (Special List) by EPA Method 8260B
North Creek Analytical - Bothell -
Reporting {
Analyte Result Limit  Units Dilution Batch Prepared Analyzed Method Not:s'
MW-7-99/00-4 (BOF0026-16) Water Sampled: 05/31/00 13:16 Received: 06/01/00 17:30 \}g
Benzene ND 1.00 ug/l 1 OF07022 06/0700 06/08/00 EPA 8260B ‘
Bromodichloromethane ND 1.00 . ] " . " "
Chlorobenzene ND 1.00 " U " " " " —
Chlorocthane ND 1.00 . . " " " "
Chloromethane ND 5.00 " . " " " "
1,1-Dichloroethane ND 1.00 " . " " " 9 -
1,2-Dichloroethane ND 1.00 " . . " " "
1,1-Dichloroethene ND 1.00 ” " . " " -
cis-1,2-Dichloroethene ND 1.00 . . . " " "
trans-1,2-Dichloroethene ND 1.00 . . » v " " e
1,2-Dichloropropane ND 1.00 " . N .. " "
Ethylbenzene ND 1.00 . - " U " "
Mecthylene chloride ND 5.00 " . - " " " —
Tetrachloroethenc ND 1.00 " " . M " "
Toluene ND 1.00 " 4 . U " )
1,1,1-Trichloroethane ND 1.00 - " ] " " " -
Trichloroethene L19 1.00 " . . . " " .
Vinyl chloride ND 1.00 . " " " " " g
m,p-Xylene ND 1.00 " " - . " "
o-Xylenc ND 1.00 L4 " L} " " " -
Surrogate: 1,2-DCA-d4 93.5% 80120 ” w " "
Surrogate: Toluene-d8 97.7% 80120 » ” »
Surrogate: 4-BFB 101 % 80120 - " " " —
MW-1-99/00-4 (BOF0026-17) Water Sampled: 05/31/00 14:12 Received: 06/01/00 17:30
Benzene ND 1.00 ug/t 1 0F07022 06/07/00  06/08/00 EPA 3260B
Bromodichloromethane ND 1.00 . . " . " " -
Chlorobenzenc ND 1.00 . " " " " " 3
Chloroethane ND 1.00 » ~ 0 . " »
Chloromethane ND 5.00 . " " . J . —
1,1-Dichloroethane ND 1.00 . " " . " "
1,2-Dichloroethane ND 1.00 . " " . " "
1,1-Dichloroethene ND 1.00 . " D » " "
cis-1,2-Dichloroethene ND 1.00 4 " . . » . -
trans-1,2-Dichloroethene ND 1.00 ' » " . " .
1,2-Dichloropropane ND 1.00 . » " » » .
Ethylbenzene ND 1.00 . " . . " . m
Methylene chloride ND 5.00 . " " . “ "

North Creek Analytical - Bothell

L ccraBecple ra

The results in this report apply to the samples analyzed in accordance with the chais —
custody document. This analytical report must be reproduced In its entire,,

Kirk Gendron, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

0i2
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Seattle 11720 North Crusk Pkwy N, Suile 400, Bothell, WA 93011-8223
4254208200 fox 425.420.9210
Spokanc  Cast 11115 Montgomery, Suite B, Spokano, WA 99206-4776
509.924.9200 fax 509.924.9290
Portlan? 9405 SW Nimbus Avenuo, Boaverton, OR 97008-7132
i 503.906.9200 fax 503.906.9210
Bend 20332 Empiro Avonue, Suite F-1, Bond, O 97701-5711
www.ncalabs.com 541383310 fax 541.382.7508

" | ERM-Bellevuc Project: Seattle ANGS
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported:
) Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28
Volatile Organic Compounds (Special List) by EPA Method 3260B
North Creek Analytical - Bothell
- Reporting
Analyte Result Limit  Units Dilution Batch Prepared Analyzed Method Notcs
-~ MW-1-99/00-4 (BOF0026-17) Water Sampled: 05/31/00 14:12 Recelved: 06/01/00 17:30
’ | Tetrachlorocthene -ND 1.00 ugh 1 0F07022 06/07/00  06/08/00 EPA 82608
Toluene ND 1.00 * oo . " . .
__ LL,)-Trichloroethane ND 1.00 . v . " . L
Trichlorocthene ND 1.00 . . . . " .
Viny! chloride ND 1.00 * . . . . .
m,p-Xylene ND 1.00 . » . J . .
—  o-Xylene ND 1.00 . » . - " »
Surrogate: 1,2-DCA-d4 95.2% 80-120 " " v "
Surrogate: Toluene-d8 97.5% 80-120 " ” " ”
— Surrogate: 4-BFB 101 % 80120 " " ” o
‘th Creek Analytical - Bothell The resulis in this repori apply to the samples analyzed in accordance with the chatn of

- custody document. This analytical repor! must be reproduced in iis entirety.
Lecra oo b ro 013
J

— Kirk Gendron, Project Manager North Cresk Analytical, Inc. Page 13 of 18
Environmental Laboratory Network
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Seattle 11720 North Creck Pkwy N, Suilg 400, Botholl, WA 98011-8223 —‘r
425.420.0200 (ax 4254209210
TM Spokane  East 11115 Monigomery, Suite B, Spukane, WA $9206-4776
509.924.9200 lax 509.924.9200
Portland 9405 SW Nimbus Avonue, Boaverton, OR 97008-7132 -
$03.906.9200 {ax 503.906.9210
Bend 20332 Empire Avenue, Svita F-3, Bond, OR 97701.671

www. m:alns com 541.383.9310 fax 541.382.7588

—
CRM-Bellevue Project: Seattle ANGS :
9i5-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: ol
Bellevuc WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28 Ay
Volatile Organic Compounds (Special List) by EPA Method 8260B - Quality Control
North Creek Analytical - Bothell —
Reporting ~ Spike  Source YREC RPFD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 0F06013:  Prepared 06/05/00 Using EPA 5030B [P/T] “"-t
Blank (0F06013-BLK1)
Benzene ND 1.00 ug/l
Bromodichloromethane ND 1.00 . -
Chlorobenzene ND 1.00 .
Chloroethane ND 1.00 "
Chloromethane ND 5.00 . . . -
1,1-Dichloroethane ND 1.00 "
1,2-Dichloroethane ND 1.00 "
1,1-Dichioroethene ND 1.00 . e
cis-1,2-Dichloroethene ND 1.00 - ‘
trans-1,2-Dichloroethene ND 1.00 "
1,2-Dichloropropane ND 1.00 " ] -
Ethylbenzene ND 1.00 b
Methylene chloride 523 5.00 . .
Tetrachloroethene ND 1.00 - .
Toluene ND 1.00 - ‘
1,1,1-Trichlorocthane ND 1.00 . &
Trichlorocthene ND 1.00 - -
Viny! chloride ND 1.00 .
m,p-Xylene ND 1.00 "
o-Xylene ND 1.00 . -
Surrogate: 1,2-DCA-d4 3838 ) " 40.0 97.0  80-120 i‘
Surrogate: Toluene-d3 390 " 40.0 97.5 80-120
Surrogate: 4-BFB 4038 » 40.0 102 80-i20
LCS (0F06013-BS1) -
Benzene 200 100 ugh 0.0 100 80-120 y
Chlorobenzene 20.1 1.00 " 200 101 80-120
1,1-Dichloroethene 19.4 1.00 " 20.0 970  80-120 -
Toluenc 20.1 1.00 " 20.0 101 80-120
Trichloroethene 18.6 1.00 . 20.0 93.0 80-120
Surrogate: 1,2-DCA-d4 396 " 40.0 99.0 80-120 -
Surrogate: Toluene-d8 39.0 " 40.0 975  80-120
Surrogate: 4-BFB 384 " 40.0 96.0 80-120
North Creek Analytical - Bothell The results in this report apply to the samples analyzed in accordance ‘& Ztl chain -
custody document. This analytical report must be reprod entire,,

@mmzﬁ.

«Kirk Gendron, Project Manager North Creek Analytical, Inc. Page 14 of 18 ‘E;
Environmental Laboratory Network i
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Seattle 11720 North Creck Pkwy N, Suite 400, Bothell, WA 98011-8223

125.420.9200 fax 425,420.9210
™ Sjlekane East 11115 Mantg y, Suito B, Spokanc, WA 99206-4776
509.924,9200 (ax 509.924,9200
—_ Portland 9405 SW Nimbas Avenue, Beoverton, OR 97008-7132
503.906.9200 fax 503.906.9210

www.ncalabs.com Bend gm’% ;lgg;an ?::g::.sgéu;ga!’sl, Bond, OR 97701-5711
" | ERM-Bellevue Project: Scattlc ANGS
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported:
Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28

Volatile Organic Compounds (Special List) by EPA Method 8260B - Quality Control
North Creek Analytical - Bothell

" Reporting Spike  Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
—. Batch 0F06013: Prepared 06/05/00 Using EPA 5030B [P/T]
Matrix Spike (0F06013-MS1) Source: BOE0507-05
Benzene 19.7 1.00 v/l 20.0 ND 98.5 80-120
— Chlorobenzene 18.3 1.00 " 20.0 ND 94.0 80-120
1,1-Dichlorocthene 18.8 1.00 " 200 ND 94.0 80-120
Toluene 19.0 1.00 . 200 ND 95.0 80-120
__ Trichloroethene 17.6 1.00 * 200 ND 88.0 80-120
Surrogate: 1,2-DCA-d4 38.7 " 400 96.8 80-120
Surrogate: Toluene-d8 388 " 40.0 97.0 80-120
e Surrogate: 4-BFB 41.0 . 400 103 80-120
Matrix Spike Dup (0F06013-MSD1) Source: BOE0507-0S
Benzenc 19.6 1.00 ug/l 200 ND .98.0 B0-120  0.509 15
_ . Chlorobenzene 18.7 1.00 . 200 ND . 935 80-120 0.533 15
Dichloroethene 18.6 1.00 " 20.0 ND g3.0 80-120 1.07 15
auluene 189 1.00 " 20.0 ND 94.5 80-120 0.528 15
Trichioroethene 17.6 1.00 b 20.0 ND 88.0 30-120 0 15
Surrogate: 1,2-DCA-d¢ 39.0 " 400 97.5 80-120
Surrogate: Toluene-d8 388 " 400 97.0 80-120
Surrogate: 4-BFB 41.1 " 40.0 103 80-120
Batch 0F07022: Prepared 06/07/00 Using EPA 5030B [P/T]
Blank (0F07022-BLK1) N
— Benzene ND 1.00 ug/l
Bromodichloromethane ND 1.00 "
Chlorobenzene ND 1.00 .
~— Chlorocthane ND 1.00 "
Chloromethane ND 5.00 "
1,1-Dichlorocthanc ND 1.00 "
__ 1,2-Dichloroethane ND 1.00 "
1,1-Dichlorocthene ND 1.00 »
cis-1,2-Dichlorocthene ND 1.00 .
trans-1,2-Dichloroethene ND 1.00 "
™ 1,2-Dichloropropane ND 1.00 .
Ethylbenzene ND 1.00 "
Methylene chloride ND 5.00 ‘
" Tetrachloroethene ND 1.00 v
‘th Creek Analytical - Bothell The results in this report apply to the samples analyzed in accordance with the chain of

- custody document. This analytical report must be reproduced in its entirely.

Lacern par rd_

~— Kirk Gendron, Project Manager North Craek Analytical, Inc. 0 1 Q’age 15 of 18
Environmental Laboratory Network
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Seattle 11720 North Cruck Pkwy N, Suito 400, Botholl, WA 9801 1-8223
425.420.9200 fnx 425.420.9210

™ Spokane  Enst 11115 Momgomery, Suite B, Spokatie, WA 99206-4176
509.924.9200 fax 509.924.9200 o
Portiand - 9405 SW Nimbus Avenue, Beaverton, OR 57008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avanue, Suito -1, Bend, OIt 97701-5711

www.ncalabs.com . 501.363.9310 fax 541.382.7568

ERM-Bellcvue Project: Seattle ANGS ‘

915-118th Avenue S.E., Suitc 130 Project Number: 6067.26 Reported: L o

Bellevuc WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28 ;

Volatile Organic Compounds (Special List) by EPA Method 8260B - Quality Control
North Creek Analytical - Bothell —
Reporting ~Spike  Source — %REC —RPD
Analyte Result Limit Units Level Result %REC Limits RPD  Limit Notes l
Batch 0F07022: Prepared 06/07/00 Using EPA 5030B [P/T) -~ r
H
Blank (0FU7022-BLK1) :
Toluene ND 1.00 ug/l
1,1,1-Trichloroethanc ND 1.00 . -
Trichloroethene ND 1.00 . ’
Vinyl chloride ND 1.00 .
m,p-Xylene ND 1.00 . =
o-Xylene : ND 1.00 "
Surrogate: 1,2-DCA-d{ 38.8 ” 40.0 97.0 8§0-120
Surrogate: Toluene-d8 7.9 ” 40.0 948  80-120 e
Surrogate: 4-BFB . 41.7 " 40.0 104 380-120 :
LCS (0F07022-BS1) '
Benzene 212 1.00 ug/l 200 106 80-120 -
Chlorobenzene ) 20.1 1.00 . 20.0 101 80-120
1,1-Dichlorocthene 20.7 1.00 d 20.0 104 80-120
Toluene 20.1 1.00 " 20.0 101 80-120 -
Trichlorocthene 195 1.00 " 20.0 21.5 80-120 ‘E
Surrogate: 1,2-DCA-d4 39.4 " 400 985  80-120
Surrogate: Toluene-d3 381 " 40.0 952  &0-120 e
Surrogate: 4-BFB 387 " 40.0 9.8 80-120
Matrix Spike (0F07022-MS1) Source: BOF0026-08
Benzene 25 1.00" ug/l 20.0 ND 113 80-120 -
Chlorobenzene 204 1.00 " 20.0 ND 102 80-120
1,1-Dichlorocthene 232 1.00 . 20.0 ND 116 80-120
Toluene 209 1.00 . 200 ND 104  80-120 —
Trichloroethene 237 1.00 . 20.0 325 102 80-120 &
Surrogate: 1,2-DCA-dd 386 . 40.0 96.5  80-i20
Surrogate: Toluene-d8 378 " 40.0 94.5 80-120 —
Surrogate: 4-BFB €12 " 400 103 80-120
—

North Creek Analytical - Bothell The results in this report apply to the samples analyzed In accordance with ihe chair

custody document. This analytical report must be reproduced in its entire,,

Lacirze Crce ke & . 016 _

Kirk Gendron, Project Manager North Creek Analytical, Inc. Page 16 of I8 =
Environmental Laboratory Network .
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P
§ www.ncalabs.com

Sonttle
™ Sjiokanc
Portiand

11720 Noith Creck Pkwy N, Suite 400, Bothell, WA 98011-0223
425.420.9200 fax 425.420.9210

East 11115 Montgomery, Suite B, Spokanc, WA 99206-4776
509.924.9200 fax 509.924.9290

9405 SW Nimhus Avenua, Beaverton, DR 97008-7132
503,906.9200 fax 503.500.9210

20332 Envpire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fux 541.382.7588

ERM-Bellevue
915-118th Avenue S.E., Suite 130
‘Bellevue WA, 98005

Project: Scattlce ANGS
Project Number: 6067.26
Project Manager: Accounts Payable

Reported:
07/27/00 11:28

Volatile Organic Compounds (Special List) by EPA Method 8260B - Quality Control
North Creek Analytical - Bothell

— Reporting ~ Spike  Source %REC RPD
Analyte Result Limit  Units Level Result %REC Limits RPD  Limit = Notes

-- Batch O0F07022: Prepared 06/07/00 Using EPA 50308 [(P/T]

Matrix Spike Dup (0F07022-MSD1) Source: BOF0026-08

Benzene 219 1.00 ug/l 20.0 ND 109 80-120 270 15
—-  Chlorobenzene 19.9 1.00 " 20.0 ND 99.5 80-120 248 15

1,1-Dichloroethene 23.2 1.00 " 20.0 ND 116 80-120 0 15

Toluene 20.1 1.00 " 20.0 ND 101 80-120 3.90 Is
- Trichloroethene 229 1.00 " 20.0 325 982 80-120 343 15

Surrogate: 1,2-DCA-dd 390 " 40.0 97.5 80-120

Surrogate: Toluene-d8 37.6 ” 40.0 94.0 80-120

Surrogate: 4-BFB 40.9 " 40.0 102 80-120

th Creek Analytical - Bothell

—WW&

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

~ Kirk Gendron, Project Manager

017
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Scattle 11720 North Crenk Pkwy N, Suita 400, Bollhicil, WA 98011-8223
425.420.9200 fax 425.420.9210
™ Spokane East 11115 Mantgomery, Stita B, Spokane, WA 09206-4776
609.924.9200 fox 5099249250
@ m Portland 9405 SW Nimbus Avenue, Boavarton, OR 97008-7132 -
503.906.9200  fax 501,906,210
Bend 20332 Empito Avanue, Suite F-1 , Bond, OR 97701-5711
www.ncalabs.com 541.383.9310 fax 541.362.7508
ERM-Bellevue Project: Seattle ANGS )
915-118th Avenue S.E., Suite 130 Project Number: 6067.26 Reported: w
Bellevue WA, 98005 Project Manager: Accounts Payable 07/27/00 11:28 ~
Notes and Definitions
B Analyte detected in the method blank. _ -
S-03 The surrogate recovery for this:sample is outside of established control limits. Review of associated QC indicates the recovery for
this surrogate does not represent an out-of-control condition. i
DET  Analyte DETECTED IF
ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported -
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference —
T
ﬂ-
£
-~
-’ J'I‘?
—
-~
A—
North Creck Analytical - Bothell The results in this report apply to the samples analyzed in accordance with fhe chal

Lavirn ek o

Kirk Gendron, Project Manager

custody document. This analytical report must be reproduced in its entire,,

North Creek Analytical, inc. Page 18 of 18
Environmental Laboratory Network
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APPENDIX C
—
QUALITY CONTROL DATA

VALIDATION REPORT - MAY 2000
GROUNDWATER DATA
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APPENDIX C

B QUALITY CONTROL DATA
VALIDATION REPORT MAY 2000
— GROUNDWATER DATA

Analytical data are the basis for evaluating the environmental conditions

— at the Seattle Air National Guard Station (Seattle ANGS) in Seattle,
Washington. A primary objective of environmental sampling conducted
at the site is to obtain accurate data that reflect actual conditions.

This report addresses groundwater analytical data collected in May 2000

at the Seattle ANGS as part of a quarterly monitoring program. Thirteen
- primary groundwater samples were analyzed for volatile organic analytes
using United States Environmental Protection Agency (USEPA) Method
8260. To ensure that data quality was acceptable for decision-making
purposes, analytical data for this project were validated. This process
identifies limitations on the use of the data, or data that should not be
_ used for decision-making purposes. The quality of the data was assessed

and any necessary qualifiers were applied following the USEPA Contract

Laboratory Program National Functional Guidelines for Organic Data Review
— (October 1999).

_ Environmental Resources Management (ERM) validated data for
- compliance with the following quality assurance/quality control
(QA/QC) project- and/ or method-prescribed criteria:

- ¢ Holding Time and Preservation: The holding time is the period of
time between collection of the sample and preparation/analysis of the
sample. Analyses performed for this project have method-prescribed
holding times. Preservation refers to the temperature at which the
samples are received at the laboratory, as well as any pH anomalies

— noted by the laboratory for acid-preserved samples.

o Calibration: ~ The analysis of target analytes at a range of

— concentrations to develop a graphical plot of instrument response
against the different analyte concentrations. An initial calibration

curve establishes the graphical plot, and the continuing calibration

KCSlip4 42873
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verification monitors daily instrument linearity against the initial
calibration.

Blank Samples: The preparation and analysis of samples from reagent
(contaminant-free) water. Blank samples for this investigation
included method, rinsate, and field blanks. Compounds detected in a
blank sample indicate contamination in the field, at the laboratory, or
during sample handling.

Internal Standards: The addition of compounds similar to target
analytes of interest that are added to sample aliquots for organic
analysis. The internal standards are used to quantitatively and
qualitatively evaluate retention time and instrument response for each
analytical run.

Spike Samples: The preparation and analysis of an environmental
sample or a sample of reagent water spiked with a subset of target
analytes at known concentrations. The results of the spike analysis
measure laboratory accuracy in the reagent sample, and results from
the environmental sample spike measure potential interference from
the sample matrix.

Surrogate Spikes: The addition of compounds similar to target analytes
of interest that are added to sample aliquots for organic analysis.
Surrogate spikes measure possible interference from the sample matrix
for the analysis of target analytes.

Duplicate Samples: The preparation and analysis of an additional
aliquot of the sample. The results from duplicate analysis measure
potential heterogeneity of contaminant concentrations in the samples.

The following data qualifiers were used as appropriate during this
validation process:

U:

The analyte was analyzed for, but was not detected above the
reported quantitation limit.

The analyte was positively identified; the associated numerical value
is the approximate concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation
limit; however, the reported quantitation limit was approximate and
may or may not represent the actual limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.

C-2
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R:  The sample results were rejected due to deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or
absence of the analyte could not be verified.

None of the May 2000 groundwater data were rejected as a result of the
data validation process. All of the data, including qualified data, are
acceptable and can be used for decision-making purposes.

The following discussion addresses the results of the data validation for
each of the QA/QC components listed above.

Holding Time and Preservation

The USEPA has established maximum recommended holding times and
acceptable temperature ranges at which samples must be stored to
maintain sample preservation for the analyses performed on the May 2000
groundwater samples. Holding times and sample temperatures extending
beyond the maximum can negatively affect sample integrity (e.g., loss of
volatile compounds, biodegradation), and impacted samples are qualified
depending on the severity of the exceedence and the analytes of concern.
The maximum recommended holding time for USEPA Method 8260 is 14
days for acid-preserved samples and 7 days for unpreserved samples.
The recommended temperature range for sample storage is 2 to 6 degrees
Celsius.

For this project, each analytical result was reviewed for compliance with
the method-prescribed holding time and temperature of samples upon
receipt at the laboratory. None of the analyses were performed outside of
the prescribed holding time and each sample was received within
temperature requirements.

Calibration Results

Before an analytical instrument is used, the instrument should be
calibrated to within USEPA method specifications. This calibration
ensures that the instrument is appropriately responsive to measurable
chemical concentrations. If an instrument is not properly calibrated, it
may not be capable of producing acceptable quantitative, qualitative, and
reproducible data. For example, positive detections of a given analyte
could contain an undetermined degree of inaccuracy if the instrument is
out of calibration, although the results may still be considered valid. In
the case of non-detections, the associated reporting limit would be

C3
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similarly affected; however, such results would still be considered non-
detections.

For this project, two types of calibration data were reviewed: initial
calibration verification (ICV) and continuing calibration verification
(CCV) data. The ICV consisted of standards that were analyzed at five or
more concentrations. These concentrations ranged from the reporting
limit to the upper linear range of the instrument. Average response
factors from the ICV were used to calculate sample results. The laboratory
evaluated the ICV data using relative standard deviation (RSD). The
reported RSDs were compared to the method-prescribed acceptance
criteria during the data validation. The only ICV target analytes with
RSDs that exceeded the acceptable method-prescribed criteria were vinyl
chloride and methylene chloride. There were no reported detections of
vinyl chloride or methylene chloride in the project samples. Therefore the
- non-detect vinyl chloride and methylene chloride sample results were
qualified “U]J,” estimated detection limit (Table C-1).

The CCV data are analyzed either daily or every 12 hours to ensure the
instrument response is still within method-performance criteria for
linearity. =~ The CCV consisted of analyzing a standard at one
concentration; the concentration of this standard was generally in the mid-
range of the ICV standard concentrations. The laboratory calculated the
percent difference (%D) between the CCV and the ICV, and the %Ds were
compared to the method-prescribed acceptance criteria during the data
validation. The CCV %D data were within method-prescribed limits.
None of the May 2000 data were qualified based on unacceptable CCV
results.

Blank Samples

Blank samples are prepared in the laboratory or in the field and are
carried through the analytical process. The purpose of a blank sample is
to test for contamination resulting from laboratory, shipping, or other
sample-handling activities. Blank samples are analyzed and evaluated for
detections of target analytes. If target analytes are detected in a blank
sample, these detections indicate that some element of the sample
collection or analysis process has introduced contaminants not present in
the original environmental sample aliquot. If target analytes are detected
in a blank sample, then all associated data must be evaluated to determine
whether:

 Those data have been similarly impacted; or

C4
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TABLE C-1

Data Qualified Based on Calibration Results
143rd CCSQ, Seattle ANGS, Seattle, Washington

Analytical  Calibrati Target Compound RSD Instrament Date Associated ERM
Parameter (ICV/CCV) or %D ID Samples . Qualifier*
VOCs ICV  Vinyl chloride/Methylene chloride 40.77/92.04  MS-5 6/1/00  MW-4.99/004FA  UJ
’ MW-4-99/00-4 13)]
BS-004PZ-99/00-4 uJ
MW.-9.99/00-4 U
MW-3-99/00-4 U
MW-6-99/00-4 14))
MW-5-99/00-4 U]
MW-8-99/00-4 UJ
MW-8-99/00-4D uj
MW-8-99/00-4R Uj
MW-10-99/00-4 u
MW-4.99/004FT  UJ
MW.-2-99/00-4 UJ
BS-006PZ-99/00-4 [8)]
BS-005PZ-99/00-4 uj
MW-7-99/00-4 u
MW.1-99/00-4 U
Notes:
%D = Percent difference

CCV= Continuing calibration verification

ICV= Initial calibration verification

D = Duplicate sample

FA = Field blank sample prepared with ASTM Type Il water

FT = Field blank sarmple prepared with tap water

VOCs = Volatile organic compounds

R = Rinsate blank sample

RSD = Relative standard deviation

UJ = Reported detection limits for the listed target compounds are estimated concentrations.
* Data qualifiers apply to listed samples

C-5
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* The blank detections are an isolated occurrence not representative of
other data.

The three types of blank samples analyzed and reported with the
groundwater samples collected in May 2000 were method, rinsate, and
field blank samples. Preparation, handling, and analysis of these blank
samples are summarized below.

1. Method blank samples monitor for potential laboratory contamination

of samples. Method blank samples were prepared in the laboratory by .

taking an aliquot of reagent water through all preparation and analysis
steps. A method blank was prepared and analyzed with each batch of
environmental samples.

_ 2. Rinsate blank samples monitor for potential contamination of project
samples from inadequate decontamination of sample collection
equipment. Rinsate blank samples were prepared in the field by
pouring American Society for Testing and Materials (ASTM) Type II
reagent-grade water over the decontaminated sample collection
equipment. The water was collected in clean sample containers
supplied by the laboratory. Rinsate blank samples were labeled with
an “R” identifier at the end of the sample ID.

3. Field blank samples monitor for potential contamination of project
samples from ambient conditions at the sample collection site. Field
blank samples were prepared at sample collection locations by slowly
pouring tap water or ASTM Type II water into clean sample containers
supplied by the laboratory. Field blank samples prepared with tap
water were labeled with an “FT” identifier at the end of the sample ID.
The identifier “FA” was used to designate field blank samples
prepared with ASTM Type II water. :

No target analytes were detected in the rinsate or field blank samples.
The common laboratory contaminant methylene chloride was reported in
a method blank sample. Methylene chloride was not detected in any of
the associated project samples, and none of the results required
qualification based on the method blank results.

Spike Samples

A spike sample is a QC sample that is prepared and analyzed by the
laboratory. The laboratory prepares, analyzes, and reports spike sample
results to demonstrate the ability to properly analyze, detect, and quantify

C-6
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target analytes. A spike sample result is typically reported as the amount
of analyte detected divided by the known amount spiked into the sample,
and is commonly referred to as percent recovery. The percent recovery is
then compared to an established limit range. 1 The two types of spike
samples analyzed with the project samples were matrix and blank spikes.

1. Matrix spike (MS) samples consist of an aliquot of an environmental
sample that is spiked with known concentrations of a subset of target
analytes. A matrix spike duplicate (MSD) sample is a second
(duplicate) spike sample prepared and analyzed with the MS sample.
MS samples are used to monitor potential interference from the sample -
matrix for target analytes. A low MS recovery may indicate low-
biased sample results; a high MS recovery may indicate high-biased
sample results.

2. Blank spike samples, commonly referred to as laboratory control
samples (LCS), consist of an aliquot of reagent water that is spiked
with known concentrations of a subset of target analytes. The LCS
sample is used to monitor laboratory accuracy without the bias of a
sample matrix. LCS recoveries outside of acceptable limits may
indicate poor laboratory accuracy.

All MS and LCS recoveries were within acceptable limits. The acceptable
MS and LCS recoveries indicate minimal matrix interference and
acceptable laboratory accuracy for the May 2000 groundwater data.

Internal Standard Responses

Under USEPA methods, a given analyte list for organic compounds is
segregated by chemical properties and retention time into one or more
subsets. A USEPA-defined internal standard with comparable chemical
properties and retention times is assigned to each subset of analytes. The
laboratory adds a known concentration of an internal standard to each
sample, including laboratory QC samples (e.g., calibration standards, MS,
method blank samples), prior to analysis. The instrument internal
standard response for each sample is compared to the internal standard
response in the daily CCV. The sample internal standard area count must
be within the range of 0.5 to 2 times the CCV area count, and the retention
time must be within 30 seconds of the CCV retention time. If the area

! In most cases, the prescribed analytical method will specify protocol to develop appropriate
limit ranges. In some cases, however, limit ranges are established by the laboratory in the method
procedures.

C-7
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count and/or retention time measured for the sample is outside the
acceptable range, quantitation results for the associated analyte subset
may be biased. Interference from the sample matrix is typically
responsible for internal standard responses that are consistently outside
acceptable ranges; most matrix interference causes a consistently high or
low bias.

Internal standards were added to each of the project samples analyzed for
volatile organic compounds. The internal standard responses were within
acceptable limits, indicating minimal matrix interference and acceptable
sample quantitation.

Surrogate Spikes

A surrogate spike is similar to an internal standard; it is chemically similar
to the target analytes and is only used in organic analyses. The difference
between surrogate spikes and internal standards is that surrogate spikes
are used only to assess possible interference from the sample matrix,
whereas internal standards are used to quantitate target analytes while
accounting for any interference from the sample matrix. Surrogate spike

~results are typically reported in terms of percent recovery, which is
calculated by dividing the amount of surrogate detected in the sample by
the known amount of surrogate added to the sample.

For the May 2000 groundwater data, surrogate recoveries were compared
to the laboratory-generated limits of acceptance. The surrogate recoveries
were within acceptable limits, with one exception: the 1,2-dichloroethane-
d4 surrogate recovery of 79.5 percent for sample MW-8-99/00-4R was
below the lower control limit of 80 percent. All target analytes in this
sample were non-detect; the results were qualified “U],” estimated. The
surrogate recoveries within acceptable limits in the remaining samples
indicate that the sample results were not subject to interference from the
sample matrix.

Duplicate Samples

A duplicate sample is a second aliquot of a sample that is treated the same
as the primary sample. A duplicate sample analysis is performed to
measure the precision of the method and possible heterogeneity of analyte
concentrations in the sample matrix. Duplicate field samples are collected
to measure matrix heterogeneity.

C-8
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Laboratory duplicate analyses for the project samples consisted of MSD
analyses. The laboratory calculated the relative percent difference (RPD)
between the MS and MSD spike concentrations. The calculated RPDs
were compared to method-prescribed or laboratory-generated acceptable
limits. A field duplicate sample also was collected and submitted for
analysis, and an RPD was calculated for detected analytes.

The duplicate sample RPDs were within acceptable limits, indicating
acceptable analytical precision and minimal matrix heterogeneity.

Overall Assessment

None of the Seattle ANGS analytical data for groundwater samples
collected in May 2000 were rejected; the calculated data completeness is
100 percent. The data can be used for decision-making purposes, and the

quality of the data is acceptable for the preparation of technically
defensible documents.

KCSlip4 42881

SEA409411



(,

g xipuaddy

KCSlip4 42882

SEA409412



o

APPENDIX D

Lo .

CHAIN-OF-CUSTODY FORMS

FINAL

KCSlip4 42883

SEA409413



1A NIAER

ye8z¥ PdIISOM

&

www.nealrds.com

s }
! | 18v39 l 20th Ammel NE. Suicel 101, Bothell, WA 98011
East 11115 Montgomery, Suite B, Spokane, WA 982064776
9405 5.W, Nimbus Avenue, Beaverton, OR 97008- 7132
20332 Empire Avenue, Suite F-1, Bend, OR 97701-571|

CHAIN OF CUSTODY REPORT

! } I

{341) 383.9310

Work Order #: Bogry ¢,

-9508 (425)420-9200 ©420.9210
(509) 924-9200 £924-9290
(503) 906-9200  FAX 906-9210

FAX 382-7588

I

-

l CLENT ERM

\ ‘{
FHONE: ’-l%‘ t\N\

’ergrm Rob LHC')"‘
ADDRESS: 915 “5“’1‘/}‘/" SE. )‘k /30

WA Adey

INVOICE TO: ,A.( (/DVM*!

e ad At

i

TURNAROUND REQUEST in Business Days*
Organic & Inorganic Analyses

@K-EIDDDD@

Petrulenm FHydrncarban Analyses O\

-3%%73 FAX: %z-ss 1 PO.NUMBER:  dGTF . T4 E r__' _’J L_.' LJE]

PROIECT NAME: 90(’} 1‘9 PANG’B REQUESTED ANALYSES ST Plensc Specify

PROJIECT NUMRER; /" § : | OTHER'

SAMPLED BY: CM’ BQA(}A‘ ) *Thurnanmnd Requoests less thew soambared s inene R Chorrges,
CLIENT SAMPLE SAMPLING g MATRIX | #OF NCA W
IDENTIFICATION DATE/TIME > (W,5,0) | CONT. COMMENTS D

L Ww-4-99[n-Y Ea 5 30 oo 1S]o ',(' N W_ || BoFgoat 1o

L MwA-17/00-y 530/ 1525 X ~ w2 It
B 0MEa9]e0y [S130 [o0 13pp ['x ™ N2 123
-9 - /4 _[5]30 Joo 1209 | X X W 2 Tou
W3- 9q/nd [5la]ee V240X N w2 0
o Mw-b- Aloy  [s[Z]w  wis[X W ]2 {og
Mw-S-Ad[STaov )ysqly w [ 2] 2o o7
niw-g- 9904 [S) e  jseg| v N v_ & [ZEMJFD .y
2 M5 - 19/ ID [S[3y[r  1555]X N JVv 2 {24
0. MW’*'ﬁ/ﬂD 4 K 5/ &U 00 MZ(S- Y \\\fJ,_., 2 1o
uMw-16-19k0-Y S|Zplon 120X W41 2 1)

2 Mw-Y- T AFT S0 |520[F J W Y [ 7.
12, —— :W

I-t. \\\.\

g X \

;';, INQUISHED RY: - pare 7! RECEIVED nﬂk@? = paTE@L 1/ 00
"RINT NAMF: (‘M‘ &7\%' FIRM: ’EVKM i lé}g FRINT NAME: :Qé: - Eee,Q_! g | FIRM: a7 A ~B nn1|=.:[7:3t7
ELINOUISHED R Y: DATE: RECEIVED BY: DATE:

‘RINT NAMPE: FIRM: TIME: PRINT NAME: FIRM: TIME:

Vi

MMIEIONAL REMARKS:

0 RIN 13m

_/d\/’z Mw-S an Mg ’M?D ) ?lem WP“A, \r\(%u{/lqcl/P P\fW—h{",}éﬁ ’TI‘MP

I~




GLy60rv3aS

Ge8zy PdIISOM

gé Num Creek Anllﬂlﬂl Inc.

www.acelebs.com

CHAIN OF CUSTODY REPORT

18939 120th Avenue N.E., Suite 101, Bothell, WA 9801 1-9508
East 11115 Montgomery, Suite B, Spokane, WA 98206-4776
9405 S.W. Nimbus Avenve, Beaverton, OR 97008-7132
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

Work Order #: Ro oo (.

(503) 9069200 FAX 906-9210

(425)420-9200  FAX 420-9210 v
(509) 924-9200 FAX 924.9290
(541) 383-9310°  FAX 3R2-7588

CLIENT: E’KM

, | INVOICE TO:

RETORT TO: RA‘?
Z%e,
FHONE: Y

JORES IS%MS}—
ADDRESS: Q(Vy lvue A q‘jOUS

Ho) - 5'5') { FAx: {25-*55-359.2

sfe .3 p

o o Al

PO.NUMBER: WB&f.

y3n

TROJECTNAME:  FPAN 3
FROIECTNUMBER: (o (pF. T b

samreen®y: Ao dea o4 [ (A

REQUESTED ANALYSES

TURNAROUND REQUEST in Business Days*

I (| [ [ [ e [y

Petrolevm Hydrocarbon Analyses

M e i [ e e s

STD.

Please Specify
I OTIIER'

-ﬂ

*Toeenarwnd Requests lexs ihan siandnrd mny incor Rush Charges.

MATRIX ¥ OF

X
CLIENT SAMPLE SAMPLING g NCA Wt
IDENTIFICATION DATE/TIME (W.5.0) | CONT, COMMENTS 1D
L Mw ] Shijov [408 [ x W 12 | BofFooge 113
2 BS-pibPz  Platfo \V[q |y ap Ty
v BS-pp5P2 Sl (ZoF| ¥ ~ |z 15
Mw-F SHIR F?I(p X v |z /¢
s Mw-( S/3/ [ g0 [4VL | % w1z Y L7

{
] \ \..
0 \ \\ //
10 \ \\ //
1. \ AN
12 \W |
13, \
N ..
14. \\ /
~ X
1s. 271 :L_ - ] P £\
RFLINQUISHED BY: ./\.\_,L.m Pl ~ paTe: 5[3]]0Y |recevepny./ / { DATE: /1 / ap
TRINT NAME: Pendyd A 1%4, [(I— mry: € RN TIME (§ 2S5 | PRINT NAME: FIRM: 2,24 - 18 TIME: ;7130
RFLINQUISHED BY: DATE: RECEIVED BY: DATE:
FRINT NAME: FIRML: TIME: T NAME? . FIRM: TIME:
\NDITIONAL REMA. . : ir - L ’ f
P B T Y B ICE v ) w, L ] I~ 1.7 F

<7 lwa



	SEA409343
	SEA409344
	SEA409345
	SEA409346
	SEA409347
	SEA409348
	SEA409349
	SEA409350
	SEA409351
	SEA409352
	SEA409353
	SEA409354
	SEA409355
	SEA409356
	SEA409357
	SEA409358
	SEA409359
	SEA409360
	SEA409361
	SEA409362
	SEA409363
	SEA409364
	SEA409365
	SEA409366
	SEA409367
	SEA409368
	SEA409369
	SEA409370
	SEA409371
	SEA409372
	SEA409373
	SEA409374
	SEA409375
	SEA409376
	SEA409377
	SEA409378
	SEA409379
	SEA409380
	SEA409381
	SEA409382
	SEA409383
	SEA409384
	SEA409385
	SEA409386
	SEA409387
	SEA409388
	SEA409389
	SEA409390
	SEA409391
	SEA409392
	SEA409393
	SEA409394
	SEA409395
	SEA409396
	SEA409397
	SEA409398
	SEA409399
	SEA409400
	SEA409401
	SEA409402
	SEA409403
	SEA409404
	SEA409405
	SEA409406
	SEA409407
	SEA409408
	SEA409409
	SEA409410
	SEA409411
	SEA409412
	SEA409413
	SEA409414
	SEA409415

